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PREFACE 


Technology  is  becoming  an  increasingly  Important  component  of  both  distance  education  and 
education  in  general.  This  study  was  initiated  in  response  to  two  needs:  the  immediate  need  of  a 
number  of  Alberta's  small  schools  in  the  Distance  Learning  in  Small  Schools  Project  that  were 
experimenting  with  provision  of  a  broadened  range  of  course  offerings  through  distance  education 
and  a  need  for  specifications  for  regular  educational  facilities  designed  to  accommodate 
technologically-enhanced  management  and  delivery  of  instruction  and  learning  resources. 

This  publication,  Distance  Education:  A  Program  and  Facility  Study,  provides  both  a  review  of  the 
different  technology  modes  that  may  be  used  for  distance  education  and  a  set  of  guidelines  for 
planning  and  developing  conceptual  designs  for  educational  facilities  capable  of  supporting 
technologically-enhanced  educational  delivery  systems  in  a  variety  of  settings. 

The  study  was  completed  by  Malcolm  Holt,  partner  in  charge  of  the  project  for  Humanite  Services 
Planning  Ltd.,  and  aided  by  Slyvia  Mentz,  Research  Assistant,  and  James  Donelon,  Technology 
Consultant. 

Guidance  during  the  project  was  provided  by  a  Steering  Committee  with  the  following  members: 

Marian  Weleschuk  (Chairman)  Acting  Director 

School  Buildings  Services 

Tom  Gee  Project  Manager 

Distance  Learning  in  Small  Schools  Project 

Hoang  Le  Associate  Director 

Policy  and  Planning 
School  Building  Services 

Warren  Hathaway  Associate  Director 

Program  Evaluation 
Planning  and  Policy  Secretariat 

Comments  and  suggestions  on  the  contents  of  this  report  are  welcomed  by  Alberta  Education. 
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EXECUTIVE  SUMMARY 


The  ultimate  goal  of  this  study  is  to 
provide  conceptual/schematic  de- 
signs for  distance  education  facili- 
ties, including  schools  participating 
in  the  Distance  Learning  in  Small 
Schools  Project.  Traditionally,  phys- 
ical distance  has  been  the  only  inter- 
mediary between  teacher  and  stu- 
dent in  a  distant  learning  situation. 
Today,  however,  technology  is  be- 
coming an  increasingly  significant 
component  of  the  distance  educa- 
tion suite.  Thus,  inherent  and  cen- 
tral to  this  study's  purpose  is  incor- 
poration of  different  technology 
modes  meeting  different  instruction- 
al requirements.  However,  while 
technology  mitigates  the  distance 
between  instructional  source  and 
student,  it  also  creates  pedagogical 
concerns  which  must  be  addressed. 

To  determine  appropriate  modes  of 
technology  and  identify  associated 
concerns,  participants  in  the  Dis- 
tance Learning  in  Small  Schools 
Project  and  other  experts  were  inter- 
viewed. A  survey  of  the  current  liter- 
ature on  distance  education  identi- 
fied five  major  areas  of  investigation 
which  interviewees  were  asked  to 
address: 

aims  of  distance  education, 

appropriate  technology  modes, 

design  considerations, 

relationships  between  the  dis- 
tance education  suite  and  adja- 
cent instructional  areas, 

human  communications  (i.e.  ef- 
fect on  education  paradigm,  role 
of  teacher,  attitudes/behaviours 
of  teachers  and  students). 


Recent  literature  was  also  examined 
to  determine  current  thinking  on 
these  topics.  Although  distance  ed- 
ucation has  been  addressed  in  a 
growing  body  of  literature  since  the 
mid  1970s,  the  search  conducted 
for  this  study  focused  on  publica- 
tions from  1985  to  the  present,  be- 
cause the  research  is  extensive  and 
technological  developments  are  ad- 
vancing rapidly. 

Technology  pervades  today's  socie- 
ty, and  much  of  it  originally  devel- 
oped for  business  and  industry  has 
been  successfully  adapted  for  edu- 
cational purposes.  Among  the  ad- 
vantages of  using  technology  are  its 
suitability  for  individualization  of  the 
learning  process;  it  can  assure  equi- 
table access  by  all  students,  howev- 
er remote  their  locations,  to  quality 
learning  opportunities  and  informa- 
tion resources;  and  it  can  be  effec- 
tive in  increasing  the  student's  moti- 
vation to  learn.  On  the  other  hand,  a 
technology-based  learning  environ- 
ment is  complex  and  can  separate 
students  from  each  other  and  from 
their  teachers.  These  factors  and  a 
multitude  of  other  issues  suggest 
that  technology  isolated  from  peda- 
gogical and  economic  considera- 
tions will  not  meet  the  challenge  of 
serving  the  remote  learner  equita- 
bly. The  appropriate  mix  of  course- 
ware must  be  selected  to  satisfy  in- 
structional objectives,  followed  by 
choice  of  hardware. 

Since  different  schools  will  likely 
choose  different  combinations  of 
technology  modes  to  meet  specific 
needs,  flexible  planning  modules 
are  presented  in  this  report.  General 
planning  and  design  considerations, 
applicable  to  all  situations,  are  pro- 
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EXECUTIVE  SUMMARY  (cont'd) 


vided  for  the  distance  education 
suite  and  for  the  student  worksta- 
tions within  it.  Two  workstation  plan- 
ning modules  (Types  A  &  B)  accom- 
modate ten  different  technology 
modes  for  individual  instruction. 
Spatial  relationships  between  areas 
for  the  teacher,  workstations,  as- 
signment completion,  and  storage 
have  been  calculated  and  are  illus- 
trated. Construction  costs  for  these 
design  modules  are  based  on  the 
estimated  premiums  (i.e.  additional 
costs)  associated  with  a  high-tech 
lab.  Two  estimated  costs  provide 
two  points  on  a  sliding  scale,  from 
which  costs  of  other  suites  can  be 
calculated  by  interpolation. 

What  does  the  future  hold  for  dis- 
tance education?  While  this  report 
outlines  the  most  current  of  educa- 
tional technologies,  the  reader  must 
be  cognizant  of  the  rapidly-changing 
technological  environment.  Choic- 
es must  be  made  carefully,  because 
the  technology  described  here 
might  be  obsolete  within  a  few 
years.  On  the  other  hand,  some 
technology  currently  feasible  in 
large  urban  areas  (e.g.  fiber  optics) 
may  not  be  a  reality  in  rural  Alberta 
for  another  decade.  Cost,  too,  may 
prohibit  implementation  of  otherwise 
appropriate  technology  modes. 
However,  we  are  justified  in  being 
optimistic  about  the  future.  Eventu- 
ally students  in  remote  areas  of  the 
Province,  as  well  as  their  urban 
peers,  might  conceivably  have  ac- 
cess to  the  most  sophisticated  infor- 
mation resources  and  learning  ex- 
periences through  global  data 
networks. 
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GLOSSARY 


Analogue:  A  continuous  signal  that  varies  in  pitch  and  amplitude.  It  must  be  recorded  and  broadcast  as  a 
continuous  signal  unless  it  is  coded  as  digital  information  (Hudspeth  &  Brey,  p.  195). 

Audio  Tape:  A  tape  recording  of  sound.  Information  can  be  added  to  the  tape  or  changed. 

Baud:  Indicates  the  transmission  rate  of  digital  information  over  a  telecommunication  system.  One  baud 
equals  one  bit  per  second  (Hudspeth  &  Brey,  p.195). 

Bit  (Binary  Digit):  A  unit  of  computer  information  equivalent  to  the  result  of  a  choice  between  two  alternatives 
(as  yes  or  no,  on  or  off )  ( Webster's  Ninth  New  Collegiate  Dictionary).  This  digit  is  restricted  to  two  values,  0 
on. 

Byte:  Each  group  of  eight  adjacent  bits  is  called  a  byte . 

Cable  Television:  A  communication  system  that  relies  primarily  on  a  coaxial  cable  to  deliver  information  to 
subscribers.  Early  cable  systems  were  used  only  for  television  programs.  Newer  systems  may  carry  a  variety 
of  information  services  and  can  be  interactive  or  two-way  (Hudspeth  &  Brey,  p.195). 

CD  ROM  (Compact  Disc  Read  Only  Memory):  A  disc  which  is  encoded  with  picture  and  sound  and  uses  laser 
technology  to  store  information  in  a  fonn  similar  to  that  used  by  compact  discs.  It  greatly  increases  the 
amount  of  information  available  locally  on-line.  Presently,  this  technology  is  "read  only"  (information  cannot 
be  added  or  changed),  but  it  is  expected  that  the  future  will  yield  a  "read  -  write"  product. 

Coaxial  Cable:  A  transmission  line  that  consists  of  a  tube  of  electrically  conducting  material  surrounding  a 
central  conductor  held  in  place  by  insulators  and  that  is  used  to  transmit  telegraph,  telephone  and  television 
signals  of  high  frequency  ( Webster's  Ninth  New  Collegiate  Dictionary). 

Compact  Disc:  A  plastic  disc,  approximately  1 1 .5  mm  in  diameter,  holding  unchangeable  digitized  informa- 
tion which  is  decoded  and  converted  into  sound  by  means  of  a  compact  disc  player. 

Computer  Assisted  Instruction  (CAI):  Continuous  interaction  of  the  learner  with  a  computer  for  the  purpose 
of  learning  new  material,  drilling  previously-learned  material,  or  modelling  (simulating)  real-world  phenomena 
{Organizing  Distance  Education  Alternatives,  p.191). 

Computer  Conferencing:  Communication  (usually  asynchronous)  among  several  users  of  a  "host"  comput- 
er. All  comments  can  be  read  by  all  participants  in  the  discussion  {Organizing  Distance  Education  Alterna- 
tives, p.  179). 

Computer  Managed  Instruction  (CMI):  A  data-based  record  system  organized  around  major  topics  of  a 
course  (units,  modules,  lessons),  such  that  personnel  and  distribution  of  materials  can  be  scheduled,  stu- 
dent progress  monitored  and  assessment  and  evaluation  data  processed  for  reports  and  grading  (Hudspeth 
&  Brey,  p.81). 

Computer  Managed  Learning  (CML):  Refers  to  the  use  of  the  computer  to  diagnose  the  learner's  strengths 
and  weaknesses  and  to  direct  hinrVher  to  appropriate  leaming  materials.  The  computer  is  used  for  testing 
rather  than  teaching  {Organizing  Distance  Education  Alternatives,  p.181). 
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Convenor:  A  device  used  in  a  teleconferencing  situation.  It  contains  a  speaker  and  some  switching  circui- 
try, which  are  connected  to  the  telephone  system.  Attached  to  the  convenor  are  microphones  into  which 
students  can  speak. 

Courseware:  Refers  to  all  materials  such  as  books,  videotapes,  compact  discs,  etc.  required  by  a  student  to 
complete  a  course  of  study. 

Database:  Simply  stated,  a  database  comprises  information  in  a  computer's  memory.  There  are  two  types  of 
databases.  On-line  databases  are  continually  updated  to  provide  information  on  rapidly-changing  subjects 
such  as  currency  exchange  values  and  stock  market  quotes.  Relatively  unchanging  databases  can  be  dis- 
tributed in  a  permanent  physical  form,  such  as  an  optical  or  magnetic  disc  {Communications  Canada,  p.26). 

Database  Services:  Customers  can  browse  through  a  wide  variety  of  databases  to  assist  them  in  accessing 
information  on  everything  from  stock  market  quotations  and  legal  precedents  to  football  scores  and  movie 
reviews  {Communications  Canada,  p.53). 

Digitization:  Messages  are  coded  for  transmission  in  the  digital  language  of  computers  as  a  series  of  zeroes 
and  ones,  instead  of  in  wave  or  analogue  form  {Communications  Canada,  p.36). 

Digitizing  Tablet:  Valuable  input  device  for  Computer-Aided  Design/Computer-Aided  Manufacturing  (CAD/ 
CAM).  It  can  function  with  a  limited  range  of  other  software. 

Distance  Education:  Formal  or  nonformal  instructional  situations  where  learning  takes  place  at  sites  removed 
from  the  point  of  origination  and  is  characterized  by  varied  degrees  of  access  to  the  teacher,  tutor  or  peers. 
Today,  instruction  is  often  mediated  by  technology  as  well  as  by  physical  distance  (Zigerell,  p.55). 

Downlink:  A  ground  station  that  can  receive  a  satellite  broadcast  signal.  This  station  requires  a  special  an- 
tenna, usually  dish-shaped,  to  collect  the  weak  high  frequency  transmission  of  a  satellite  (Hudspeth  &  Brey, 
p.196). 

Electronic  Bulletin  Board:  Part  of  an  electronic  mail  system  that  allows  users  to  "post"  messages  accessible 
to  all  network  participants  (Zigerell,  p.55). 

Electronic  Mail  (E-Mail):  Messages  composed  on  personal  computers  or  specially  designed  telephone  sets 
incorporating  video  screens  and  keyboards  are  "posted"  either  directly  to  other  terminals  or  to  "mailboxes" 
located  in  a  central  computer's  memory  {Communications  Canada,  p.53). 

Facsimile  Transfer  (FAX):  A  printing  device  which  permits  bidirectional  transfer  of  hard  copy  over  large  dis- 
tances. Currently,  FAX  is  primarily  stand-alone  technology,  but  recent  developments  accommodate  a  FAX 
modem  hooked  directly  to  a  computer,  which  is  then  able  to  act  like  a  FAX  machine. 

Fiber  Optics:  A  telecommunications  system  that  transmits  pulses  of  light  through  hair-thin  glass  or  plastic  fi- 
bers (Zigerell,  p.55). 

Hard  Copy:  Information  that  can  be  taken  away  from  a  computer  in  permanent  form,  e.g.  text  printed  on  pa- 
per. 

Hypertext:  Currently,  the  newest  of  software  technologies.  Large  amounts  of  information  can  be  arranged 
in  different  relationships  by  the  user.  Different  types  of  data  can  be  related  in  an  unlimited  number  of  combi- 
nations. Thus  different  forms  of  information  (graphics,  text,  databases  and  applications)  may  be  retrieved  in 
a  single  software  environment. 
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l-Net  (Institutional  Network):  A  separate  communication  system,  relying  primarily  on  cable,  which  connects 
selected  sites  such  as  schools,  colleges  and  government  agencies.  The  l-Net  is  usually  two-way  and  may 
carry  television  plus  voice  and  high-speed  data  channels  (Hudspeth  &  Brey,  p.  196). 

Interactive  Television:  A  form  of  cable  TV  that  alfows  subscribers/viewers  to  send  as  well  as  receive  informa- 
tion by  means  of  a  keypad  or  keyboard.  Viewers  may  respond  to  questions  posed  by  an  instructor  (Zigerell, 
p.55). 

Interactive  Video:  A  microcomputer  tied  to  a  videotape  or  disc  player  so  that  the  learner  can  interact  with  still, 
motion  or  computer-generated  lesson  material  (Hudspeth  &  Brey,  p.196). 

Megabyte:  1 ,048,576  bytes  (see  bit  and  byte )  ( Webster's  Ninth  New  Collegiate  Dictionary). 

Microwave:  Point-to-point  very  high  frequency  signal  distribution  that  uses  line-of-sight  transmitting  and  re- 
ceiving "dishes."  These  systems  may  sen/e  to  feed  parts  of  a  cable  system  within  a  city,  to  connect  closed 
circuit  systems  and/or  to  connect  cities.  Typically,  microwave  will  carry  one  television  signal  plus  a  small  num- 
ber of  audio  and  data  channels  or  a  large  number  of  data  channels  (Hudspeth  &  Brey,  p.197). 

Modem:  Converts  electronic  signals  so  that  they  are  compatible  with  the  equipment  being  used.  For  exam- 
ple, a  modem  is  required  to  modify  the  signal  generated  by  a  computer  to  a  form  suitable  for  transmission 
over  telephone  lines. 

Multiplexer:  Allows  for  simultaneous  transmission  of  serveral  messages  on  the  same  circuit  or  channel. 

Packet  Switching  Networks:  Provide  world-wide  access  to  information  by  acting  as  gateways  to  information 
utilities  and  other  packet  switching  networks.  These  networks  are  excellent  for  computer  conferencing. 

Satellite:  The  space  device  used  to  accept  and  rebroadcast  communication  signals  such  as  data  and  televi- 
sion programs  (Hudspeth  &  Brey,  p.  197). 

Simulation:  A  mode  of  leaming  whereby  knowledge  and  understanding  are  acquired  not  by  direct  experi- 
mentation, but  by  means  of  an  imitative  device  or  process.  For  example,  students  can  engage  in  problem- 
solving  and  decision-making  processes  via  a  computer  and  appropriate  software. 

Software:  Generally  refers  to  computer  programs,  which  fall  into  two  broad  categories:  systems  and  applica- 
tions software.  Systems  software  refers  to  that  programming  which  directs  the  fundamental  operations  of  a 
computer.  Applications  software  operates  in  conjunction  with  systems  software  by  providing  the  necessary 
programming  to  undertake  specific  business  management,  education  or  other  applications  {Communica- 
tions Canada,  p.36).  In  more  recent  usage,  the  term  software  also  describes  resources  (such  as  audio 
tapes,  video  tapes  and  compact  discs)  which  provide  information  to  the  student.  Used  in  this  way,  the  term  is 
related  to  courseware. 

Teacher  Aid,  Teacher  Intern  or  Facilitator:  During  this  study,  these  terms  were  used  by  educators  to  denote 
persons  on-site  in  a  distance  education  suite.  Their  role  includes  monitoring  equipment  and  student 
progress,  and  motivating  and  generally  assisting  students.  They  are  not  the  traditional  subject  specialists  or 
imparters  of  knowledge. 

Teacher,  Tutor/Marker  or  Subject  Specialist:  During  this  study,  these  temris  were  used  by  educators  to  de- 
fine teachers  remote  from  the  distance  education  suite.  Their  role  includes  imparting  knowledge  and  provid- 
ing feedback  on  student  progress  by  using  technology  modes. 


Humanite 


-  vl  - 


Teleconferencing:  Bringing  together  by  electronic  means  three  or  more  people  in  two  or  more  locations  to 
share  a  commmon  discussion  (Robertson,  p.122).  Audio  teleconferencing  permits  different  parties  to 
speak  to  one  another.  Video  teleconferencing  can  be  one-way  video/two-way  audio,  where  only  the  teach- 
er is  visible  to  the  students,  or  two-way  video/audio. 

Telephone  Bridge:  An  electronic  device  that  ties  two  or  more  telephone  lines  together  so  that  individuals 
can  hold  a  teleconference.  More  advanced  bridges  automatically  connect  and  provide  constant  volume  for 
all  callers  (Hudspeth  &  Brey,  p.  198). 

Telewriter:  Used  with  a  microcomputer  over  telephonic  communications  systems  to  send  and  receive  sig- 
nals and  produce  hard  copy  from  them.  Used  to  enhance  audio  teleconferencing  as  a  desk  top  device.  As 
each  participant  writes  on  the  tablet  or  types  on  the  computer  keyboard,  the  results  are  displayed  on  all  of 
the  screens  in  the  network  simultaneously  and  instantaneously. 

Uplink:  A  ground  station  that  transmits  a  signal  to  a  satellite  for  retransmission  to  ground  stations  (Hudspeth 
&  Brey,  p.199). 

Videodisc:  A  plastic  disc,  similar  in  size  and  shape  to  a  phonograph  record,  which  is  encoded  with  picture 
and  sound  for  playback  over  a  television  set  (Zigerell,  p.56). 

Video  Tape:  A  tape  recording  of  sound  and  images.  This  is  generally  a  stand-alone  technology  but  can  be 
integrated  with  a  computer.  Information  can  be  added  to  the  tape  or  changed. 

Videotex  (Videodata  or  Telidon):  A  class  of  interactive  technologies  whereby  textual  and  graphic  informa- 
tion is  called  up  from  a  centralized  computer  via  keyboard  or  keypad  for  display  on  a  television  set  or  comput- 
er terminal.  The  telecommunications  connection  may  be  by  phone  line  or  cable.  Some  classification  sys- 
tems refer  to  such  interactive  systems  as  viewdata.  The  term  videotext  is  then  used  to  encompass  both 
viewdata  and  teletext,  a  related  technology  in  which  the  viewer  chooses  from  a  more  limited  range  of  infor- 
mation and  does  not  interact  with  the  central  computer  (Zigerell,  p.56). 

Voice  Mail:  Spoken  messages  are  recorded  in  digital  code  and  stored  in  computer  memory  until  they  can  be 
retrieved  by  the  independent  recipient  {Communications  Canada,  p. 53). 

VSAT  (Very  Small  Aperture  Terminals):  Small,  low-cost  satellite  earth  stations  that  are  used  in  data  communi- 
cation networking.  This  technology  provides  a  data  communication  alternative  for  a  particular  networking  sit- 
uation: medium-to-large,  wide-area  networks  (Highsmith,  p.57). 

Workstation:  A  student  work  area  providing  more  space  than  a  standard  student  desk  and  accommodating 
an  array  of  electronic  equipment.  A  workstation  will  likely  include  a  monitor,  keyboard  and  writing  area. 
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Various  definitions  of  distance  edu- 
cation emphasize  different  aspects 
of  tfie  process.  For  example,  Ben- 
son and  Hirschen  (1987)  offer  that 
long  distance  learning  "refers  to  in- 
struction that  originates  at  a  site  dis- 
tant from  that  of  the  learners."  Simi- 
larly, Watson  et  al.  (1987)  define  the 
process  as  "learning  which  comes 
from  afar."  Cropley  and  Kahl  (1986), 
however,  stress  the  individual  mode 
of  learning  when  they  define  "the 
single  definitive  characteristic  of  dis- 
tance education"  as  the  absence  of 
direct  contact  between  teacher  and 
learner  and  among  learners.  Holm- 
berg  (1985)  mitigates  this  definition 
somewhat  by  defining  distance  lear- 
ners as  those  who  do  not  benefit 
from  continuous  and  immediate  su- 
pervision by  instructors.  Inherent  in 
all  of  these  definitions  today  are,  of 
course,  technological  innovations  to 
facilitate  learning  from  distant 
sources. 

Technology  is  the  focus  of  this 
study,  which  is  ultimately  concerned 
with  providing  conceptual/schematic 
designs  for  distance  education  facili- 
ties within  schools  participating  in 
the  Distance  Learning  in  Small 
Schools  project.  The  most-often  cit- 
ed justification  for  distance  educa- 
tion in  this  province  is  to  maintain  the 
viability  of  small  rural  high  schools 
through  equitable  access  by  all  stu- 
dents to  a  quality  education.  These 
schools  can  remain  open  only  if  they 
provide  the  range  and  quality  of  ser- 
vices students  need  and  desire. 
While  students  might  be  bussed  to 
larger  centres,  educators  inter- 
viewed for  this  study  indicated  that, 
with  declining  rural  populations,  the 
quality  of  a  student's  life  is  affected  If 
s/he  is  bussed  for  too  long  a  period 
each  day.  This  factor,  along  with  the 


resistance  of  the  public  to  school 
closure,  salary  expenses,  and  the 
difficulty  of  attracting  qualified  teach- 
ers to  remote  areas,  makes  technol- 
ogy a  highly  desirable  service  deliv- 
ery alternative. 

While  neither  distance  education 
nor  the  use  of  technology  for  educa- 
tional purposes  are  recent  innova- 
tions, many  of  the  technology 
modes  currently  in  use  and  on  the 
horizon  are  innovative.  The  litera- 
ture acknowledges  that  utilization  of 
technology  is  accompanied  by  a 
concomitant  shift  in  how  information 
is  acquired  and  in  the  type  of  learn- 
ing which  occurs:  "Education  is 
shifting  paradigms  from  how  much  or 
what  a  person  knows  to  what  a  per- 
son knows  plus  the  ability  to  reorga- 
nize and  structure  mental  function- 
ing" (Pea,  1985;  cited  by  Watson  et 
al.,  1987).  As  the  technological 
tools  become  more  sophisticated, 
the  impact  on  the  educational  pro- 
cess will  become  more  profound. 
The  educational  delivery  system  will 
shift  from  group  instruction  where  a 
"uniformly-sized  cohort  of  students" 
(Hathaway,  1980)  is  studying  the 
same  material  at  the  same  time,  to  an 
individualized  mode  of  instruction 
which  meets  the  specific  needs  of 
each  student. 

Precisely  this  individualization  of  the 
learning  process  is  most  often  cited 
as  the  primary  advantage  of  technol- 
ogy-based instruction,  which  is  pro- 
posed as  a  major  component  of  dis- 
tance education.  Acceding  that  a 
number  of  different  educational  the- 
ories, rather  than  a  single  philoso- 
phy, form  the  basis  of  distance  edu- 
cation, Purdy  (1986)  states  that, 
generally,  distance  education  has 
been  built  on  an  individualist  theory 


Technology  is^ 
aeating  shifts 
in  paradigms 
and  the  edu- 
cational deliv- 
ery system. 
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Advantages  of 
Educational 
Technology: 
i.  Individualization 


The  learning 
process  can 
become  more 
individualized 
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of  knowledge  and  education.  This 
statement  is  corroborated  by  Turn- 
bull  (1986)  who  notes  that  "one  of 
le^^afth^r"  1      pr'^ary  strengths  of  distance  ed- 

own  pace. 

ucation  is  its  student-centered  ap- 
proach to  learning."  For  example, 
students  can  proceed  at  their  own 
pace,  and  differing  learning  styles 
can  be  accommodated  by  the  many 
resources  made  available  by  tech- 
nology's educational  tools.  This 
flexibility  can  enhance  students' 
self-confidence  and  allow  them  to 
take  responsibility  for  their  learning. 


ii.  Equal  Ac- 
cess and  Avail- 
ability 


can  have  equal 
access  to  qual- 
ity programs. 
V  / 


iii.  Increased 
Motivation 


'technology  in^ 


creases  moti- 


vation. 
V  


Niemi  and  Gooler  (1987)  list  other 
benefits  provided  by  instructional 
technologies:  access  to  learning 
opportunities  and  availability  of  bet- 
ter information  resources.  Allowing 
all  students  equal  access  to  high- 
quality  programs  helps  fulfill  the  aims 
of  an  education  system.  According 
to  Sheppard  (1986),  "for  education 
in  all  contexts,  the  aim  is  to  bring 
equality  of  opportunity."  Not  only 
can  technology  surmount  difficulties 
posed  by  remote  geographical  are- 
as, it  can  increase  the  information 
available  to  students  and  enrich  their 
learning  process.  Computers,  for 
example,  can  provide  innovative 
learning  experiences,  and  integrat- 
ed technologies  make  possible  al- 
most limitless  information  sources. 
As  Turnbull  (1987)  notes,  "in  this  era 
of  geography-indifferent  technolo- 
gies, accessibility  and  the  quality  of 
the  interaction  between  the  student 
and  the  teaching  institution  is  im- 
proving significantly." 

Increased  motivation  to  learn  is  an- 
other benefit  ascribed  to  technology 
by  Niemi  and  Gooler  (1987).  These 
authors  indicate  that  technology  can 
make  learning  "more  exciting,  inter- 
esting, and  meaningful."  Their  dis- 
cussion, however,  is  concerned  with 
adult  learners  and,  as  such,  does 
not  consider  that  younger  students 


and  children  may  not  be  quite  as  en- 
amored of  high-tech  equipment.  An 
interviewee  noted  that  many  chil- 
dren are  saturated  with  routine  ex- 
posure to  television,  audio  and  vid- 
eo cassettes,  and  computers.  As  a 
result,  they  may  appreciate  more  tra- 
ditional modes  of  learning  and  hu- 
man interaction  in  the  classroom. 
However,  with  the  very  rapid  and  on- 
going advancements  in  computer 
technology,  interactive  electronic 
learning  modes  are  becoming  in- 
creasingly feasible  instructional  alter- 
natives. 

The  paucity  of  human  interaction  in  a 
technology-based  learning  environ- 
ment is  cited  frequently  as  a  major 
disadvantage:  "Teachers  involved 
in  distance  education  identify  their 
greatest  problem  as  the  gap  in  per- 
sonal interaction  with  their  students" 
(Sheppard.  1986).  Purdy  (1986), 
too,  states  that  "the  greatest  prob- 
lem with  telecourse  instruction  is 
that  it  tends  to  separate  the  teacher 
from  students  and  students  from 
other  students,  thus  impersonaliz- 
ing  the  educational  process."  A 
number  of  authors  caution  that  tech- 
nology alone  is  not  a  suitable  substi- 
tute for  teachers.  For  example,  Wat- 
son, Calvert  and  Collins  (1987) 
"maintain  that  the  best  way  for  a  hu- 
man to  learn  is  from  another  human 
and  that  electronic  learning  will  al- 
ways be  secondary,  but  of  increas- 
ing significance."  Sheppard  (1986) 
also  concludes  that  'technologies 
should  be  used  to  enhance,  not  to 
replace,  the  personal  contact  be- 
tween teachers  and  students  in  dis- 
tance education." 

What  are  the  implications  of  these 
statements  for  delivery  of  education 
in  rural  Alberta?  Obviously,  teachers 
with  specialized  knowledge  cannot 
be  hired  to  serve  only  two  or  three 
students  requiring  instruction  in  a 
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The  role  of  the 
teacher  will 
change. 


ii.  Planning 


Planning  for 
technology- 
based  instruc- 
tion is  impor- 
tant. 


particular  subject.  The  answer  is  not 
to  eliminate  the  role  of  the  teacher, 
but  rather  to  change  it.  While  teach- 
ers are  traditionally  imparters  of 
knowledge,  technology-based  de- 
livery requires  them  to  become  man- 
agers of  the  learning  process  and 
student  motivators.  They  will 
change  from  "keepers  of  the  subject 
matter  knowledge  to  learning  direc- 
tors, coaches,  contractors  and  diag- 
nosticians" (Watson,  Calvert  and 
Collins,  1987).  Such  a  role,  as- 
sumed by  teachers  on-site,  is  not 
necessarily  suited  to  the  subject 
specialist,  who  may  instead  be  locat- 
ed at  a  site  remote  from  the  stu- 
dents. The  subject  specialist  may 
ideally  become  the  tutor/marker  who 
uses  technology  to  answer  stu- 
dents' questions  and  provide  feed- 
back on  performance.  More  direct 
human  interaction  could  still  be  pro- 
vided by  persons  on-site,  persons 
responsible  for  monitoring  both  the 
students  and  the  equipment  within  a 
distance  education  suite.  Educators 
interviewed  during  the  course  of  this 
study  suggested  that  such  a  role 
might  be  appropriately  assumed  by 
teacher  interns  or  aides. 

The  importance  of  human  interac- 
tion to  facilitate  learning  under- 
scores the  fact  that  technology 
alone  does  not  provide  the  solution 
for  serving  students  in  remote  areas. 
Sheppard  (1986)  maintains  that 
"communications  technology 
should  be  regarded  as  an  aide  to  ed- 
ucation, rather  than  to  be  seen  as  in- 
tegral to  the  delivery  of  educational 
services."  Much  of  the  current  litera- 
ture advocates  caution  when  pro- 
ceeding with  educational  technolo- 
gy and  points  to  a  multitude  of 
issues  requiring  consideration.  First, 
and  foremost,  is  the  importance  of 
planning.  Locatis  (1987)  warns  that 
planning  is  particularly  crucial  be- 
cause instructional  environments  re- 


lying on  technology  can  be  com- 
plex. The  Technology  in  Education 
Committee,  Department  of  Alberta 
Education,  has  in  fact  adopted  a  def- 
inition of  educational  technology 
which  "recognizes  that  the  impera- 
tive of  any  technology  is  the  plan- 
ning component"  (James  et  al., 
1987). 

The  planning  process  must  incorpo- 
rate consideration  of  the  quality  of 
materials  and  programs  (Niemi  and 
Cooler,  1987).  In  his  article  on  in- 
structional design,  Locatis  (1987) 
makes  the  following  observations  on 
existing  courseware: 

Most  programs  using  new  technolo- 
gies fall  into  one  of  three  categories: 
those  that  teach  effectively  but  are 
dull,  those  that  are  imaginative  but 
do  not  teach,  and  those  that  do  not 
teach  and  that  are  not  imaginative. 
There  is,  of  course,  a  fourth  catego- 
ry of  programs  that  are  both  imagina- 
tive and  effective.  Commercially 
available  programs  fitting  these  cate- 
gories are  rare.  Some  innovative, 
largely  experimental  designs  have 
emerged  that  involve  learner  manip- 
ulation of  complex  and  varied  infor- 
mation forms.  But  designing  for  new 
technologies  is  only  beginning  to  be 
understood. 

Courseware  development,  howev- 
er, is  a  very  costly  and  time- 
consuming  process.  In  today's  rap- 
idly advancing  information  age, 
courseware,  as  well  as  hardware  ob- 
solescence must  be  taken  into  ac- 
count. Other  factors  to  be  consid- 
ered when  undertaking  instructional 
design  are  listed  by  Locatis  (1987): 

Instructional  Context:  The  tar- 
geted learners  and  their  location 
during  instruction  must  be  iden- 
tified. 


iii.  Course- 
ware 


Courseware 
development 
is  a  challeng- 
ing process. 
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iv.  Training 


teachers  and 
students  must 
be  trained  in 
the  use  of 

^echnology. 


Human  Intermediaries  and  Tech- 
nology: Depending  on  the  avail- 
ability of  subject  specialists, 
technology  may  either  dominate 
or  support  instruction. 

Instructional  Events:  Teaching 
fundamentals  must  be  consid- 
ered when  devising  instruction 
for  new  technologies.  Other- 
wise, programs  may  not  be  fully 
effective. 

Imaginative  Use  of  Technology: 

Technology  can  be  used  in  in- 
novative ways,  particularly  when 
different  modes  are  used  to- 
gether. Old  methods  used  with 
new  media  can  obviate  technol- 
ogy's potential. 

Navigational  Aids:  Information 
stored  electronically  is  often  not 
randomly  accessible  to  the  lear- 
ner. A  hard-copy  book,  for  ex- 
ample, allows  the  learner  to  gain 
an  overview  of  the  information 
contained  therein.  The  elec- 
tronic environment  should  also 
allow  the  student  access  to  dif- 
ferent pages  of  a  lesson  and  en- 
able him  to  enter  and  exit  the 
program  at  will. 

Once  appropriate  hardware  and 
courseware  have  been  determined, 
the  users  of  the  technology  must  be 
trained.  Interviewees  suggested 
that  teachers  might  be  somewhat  re- 
sistant to  the  use  of  technology- 
based  instruction  because  they  are 
not  comfortable  or  familiar  with  it. 
Hudspeth  and  Brey  (1986)  recom- 
mend support  and  in-service  training 
for  faculty:  "Without  this  broad  sup- 
port base,  mediated  instruction  can 
easily  be  accused  of  being  of  less 
quality  than  instruction  provided  by 
traditional  means."  The  students, 
too,  must  be  prepared  to  use  the 
technology  to  accomplish  their 


learning  objectives.  As  Niemi  and 
Gooler  (1987)  Indicate,  the  learner 
will  not  be  able  to  take  full  advantage 
of  the  technology  unless  he  or  she 
is  comfortable  with  it.  All  the  key 
players,  teachers,  students  and  ad- 
ministrators, must  understand  how 
to  access  the  new  information  re- 
sources. 

As  suggested  by  the  discussion  on 
courseware  development,  consider- 
ation of  cost  is  a  major  factor  in  de- 
ciding which  hardware  and  software 
systems  to  integrate  into  a  distance 
education  suite. 

Initially,  technological  installations  re- 
quire major  capital  expenditures. 
Operating  costs  for  electronic  trans- 
mission of  data  are  also  substantial, 
and  thus  one  must  consider  if  the 
same  ends  can  be  achieved  through 
less  innovative,  more  traditional 
means.  For  example,  relaying  ex- 
tensive documentation  via  a  FAX 
machine  is  inordinately  expensive 
compared  to  postal  delivery  in  in- 
stances where  time  is  not  critical.  If 
the  aim  is  to  reduce  the  costs  which 
would  be  incurred  by  hiring  teachers 
for  remote  areas,  the  long-term 
costs  of  different  technology  modes 
must  enter  into  the  determination  of 
the  appropriate  mix  of  traditional  and 
technology-based  instructional  de- 
livery. 

In  Visions  2000  (May  1987),  the 
Technology  in  Education  Commit- 
tee summarizes  the  factors  which 
are  critical  to  an  educational  system 
employing  technology: 

Successful  implementation  will  be 
based  on  an  appropriate  approach 
to  technology,  a  thorough  knowl- 
edge of  learning,  and  an  awareness 
that  the  teaching-learning  process, 
the  curriculum,  technology,  and  the 
related  political/financial/managerial 


V.  Cost 
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issues  cannot  be  considered  in  iso- 
lation. Rather,  these  areas  consti- 
tute a  complex  and  dynamic  ecology 
which  must  be  considered  as  a 
whole  if  we  are  to  plan  effectively  for 
the  twenty-first  century. 


study,  as  well  as  the  literature  surv- 
eyed, confirmed  that  judicious  use 
of  appropriate  technology  is  integral 
to  distance  education,  both  today 
and  in  the  future. 


A  number  of 
critical  factors 
must  be  con- 
sidered when 
implementing 
technology- 
based  instruc- 
,tion. 


The  requirement  for  such  an  inte- 
grated approach  is  implied  by  Ro- 
bertson (1987)  writing  specifically 
about  audio  teleconferencing.  He 
cautions  that  this  mode  must  not  be 
considered  by  users  "simply  as  a 
money-saving  replacement  for  some 
of  their  current  activities."  Instead, 
users  must  view  teleconferencing  as 
part  of  an  integrated  learning  sys- 
tem, "designed  to  create  effective 
interactions  between  the  learner 
and  what  is  to  be  learned.  It  pro- 
vides teaching  and  learning  strate- 
gies, materials,  experiences,  sup- 
port and  evaluation  to  promote 
learning"  (Visions  2000,  1987). 
Similarly,  writing  about  their  experi- 
ence designing  a  distance  educa- 
tion system  using  teleconferencing 
and  computer  graphics,  Winn  et  al. 
(1986)  state  that  '1he  success  of 
this,  or  any  subsequent  project  re- 
lies not  on  sophisticated  hardware 
but  on  the  skills  of  designers,  pro- 
grammers, subject  specialists  and  in- 
structors." 


Thus,  technology  alone  is  not  the 
answer.  Even  careful  consideration 
of  the  foregoing  critical  factors  might 
not  ensure  successful  implementa- 
tion of  expensive  high-tech  learning 
systems.  Watson,  Calvert  and  Col- 
lins (1987)  list  potential  problems 
which  could  limit  the  future  of  distant 
learning  technologies:  "equity  of 
user  access,  societal  acceptance  of 
distant  education,  reconciliation  of 
technological  innovation,  political 
and  economic  realities,  and  market- 
place factors."  Despite  this  seem- 
ingly negative  view,  the  persons  in- 
terviewed during  the  course  of  this 
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2.  TECHNOLOGY  REVIEW 


Overview 


Computers 
and  telecom- 
munications 
are  rapidly  ad- 
vancing the 
ways  in  which 
information 
can  be  made 
available. 


Basic 

Technology 
Components 


The  student 
and  instructor 
must  be  able  to 
transfer  hard 
copy. 


The  technology  explosion  of  the  last 
ten  years  has  brought  with  it  expan- 
sive information  serving  possibilities. 
To  grasp  the  present  and  future  im- 
plications of  this  technology  on  dis- 
tance education,  one  must  under- 
stand the  options.  By  necessity,  this 
must  include  not  only  an  overview  of 
the  current  technology,  but  a  look  to 
the  future.  Advances  in  several 
fields  have  provided  options  for  the 
distance  educator.  Perhaps  the 
most  dramatic  area  of  advancement 
has  been  in  the  field  of  computers, 
especially  microcomputers.  Other  ar- 
eas, including  telecommunications 
and  television/video,  have  also  ex- 
perienced major  changes. 

A  contemporary  distance  education 
suite  would  include  components 
from  the  various  technologies,  and 
should  be  designed  to  provide  a 
number  of  basic  capabilities.  First, 
there  must  be  some  form  of  hard 
copy  transfer  ability  between  the 
student  and  the  instructor.  Tradition- 
ally, this  has  been  handled  by  the 
mail  system,  but  current  alternative 
methods  include  computer  transfer, 
teletype,  and  FAX.  Secondly,  some 
form  of  interactive  capability  be- 
tween both  the  instructor  and  other 
students  is  required.  To  date  this 
has  been  done  primarily  through  a 
telephone  link.  Current  technology 
allows  greater  flexibility  in  the  meth- 
ods employed  to  achieve  this  inter- 
action. Computer  conferencing 
across  existing  data  networks  has 
become  a  common  form  of  remote 
interaction.  This  type  of  conferenc- 
ing requires  that  each  individual  tak- 
ing part  in  the  conference  have  ac- 
cess to  a  computer  terminal.  In  some 
configurations,  this  can  be  linked 
with  voice  conferencing  to  provide 
both  voice  and  data  capability.  This 


technology,  although  relatively 
young,  has  proven  to  be  somewhat 
successful.  With  the  advent  of  digital 
cabling  (fiber  optics),  increased 
voice-over-data  capability  will  be 
available.  Fiber  optic  networks,  how- 
ever, are  not  going  to  be  a  reality  in 
mral  Alberta  for  at  least  1 0  years. 

Another  common  method  of  interac- 
tion is  phone  conferencing  (also  re- 
ferred to  as  teleconferencing). 
Phone  conferences  allow  a  number 
of  persons  over  large  distances  to 
establish  voice  contact  or,  when 
used  in  conjunction  with  a  video  link, 
one-way  video  and  two-way  voice 
contact.  Though  this  form  of  confer- 
ence can  be  impersonal,  it  is  easy  to 
implement  and  requires  little  equip- 
ment. In  the  case  of  one-way  video 
and  two-way  telephone  conferenc- 
ing, some  form  of  video  link  is  ne- 
cessary. For  $2000-$3000,  a  satel- 
lite receiver  can  be  used  to  pick  up 
the  video  signal  allowing  the  instruc- 
tor to  be  viewed  as  well  as  heard. 
However,  uplink  video  equipment  is 
expensive  for  the  broadcast  end. 
The  most  expensive  method  of 
achieving  interaction  is  two-way  vid- 
eo. This  allows  both  audio  and  vid- 
eo connections  to  be  established  in 
both  directions. 

A  third  necessity  in  distance  learning 
is  access  to  materials  and  informa- 
tion resources.  This  service  is  often 
the  most  difficult  to  provide  in  the  re- 
mote location.  Traditionally,  the  pro- 
vision of  educational  resources  has 
been  through  television  or  the  mail 
system.  Today,  we  can  access  infor- 
mation through  a  number  of  means. 
Direct  computer  access  to  online  da- 
tabase services  gives  anyone  with  a 
telephone  and  a  terminal  access  to 
virtually  any  type  of  information.  CD 


r  \ 

The  student 
and  instructor 
must,  at  some 
stage  in  the 
education  pro- 
cess, be  able 
to  talk  to  each 
other... "real 
time"  interac- 
tion. 


The  student 
must  have  ac- 
cess to  infor- 
mation. Com- 
puter access 
to  databases, 
combined  with 
new  laser  disc 
technologies 
provide  vast 
new  potential 
for  all  stu- 
dents. 
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Hard  copy 
Delh/ety 


The  computer 
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ROM(CD-  Compact  Disk,  ROM  - 
Read  Only  Memory)  technology  pro- 
vides vast  storage  capacity  allowing 
computer  access  to  large  databases 
directly.  Colliers  Encyclopedia  is  cur- 
rently available  in  the  CD  ROM  for- 
mat. This  technology  is  very  new  but 
has  great  promise.  Sony  is  ru- 
moured to  be  coming  out  soon  with 
titles  in  a  format  comparable  to  com- 
pact disks.  Television  has  advanced 
so  that  not  only  are  services  provid- 
ed over  traditional  channels,  but 
specific  educational  needs  can  be 
addressed  through  the  use  of  satel- 
lite or  existing  cable  networks. 

As  we  can  see,  the  choices  available 
to  the  distance  educator  for  delivery 
of  the  three  basic  requirements, 
hard  copy  delivery,  educational  in- 
teraction and  resource  access  are 
varied.  It  is,  therefore,  important  to 
look  more  closely  at  the  various  op- 
tions in  each  of  the  areas  discussed. 

Despite  the  electronic  information 
explosion,  hard  copy  is  still  a  very  im- 
portant aspect  of  communication.  It 
is  very  difficult  for  most  people  to 
edit  or  correct  documents  on  a  com- 
puter screen.  One  of  the  great  draw- 
backs of  the  traditional  mail  delivery 
of  documents  in  a  correspondence/ 
distance  education  setting  has  been 
the  delay  in  the  feedback  to  the  pu- 
pil on  assignments.  Much  faster 
methods  of  hard  copy  transfer  now 
exist,  which  can  reduce  this  feed- 
back time  greatly. 

FAX,  or  facsimile  transfer,  is  currently 
a  hot  business  market.  The  speed 
and  quality  of  the  latest  generation 
of  FAX  equipment  has  made  them  a 
practical  alternative  to  the  mail  sys- 
tem for  hard  copy  transfer.  In  the 
distance  education  suite,  FAX  capa- 
bility would  allow  for  the  bi- 
directional transfer  of  hard  copy  be- 
tween the  instructor  and  student  at  a 


relatively  low  cost.  The  equipment 
required  includes  a  telephone  line 
for  each  FAX  and  the  FAX  machine. 
FAX  machines  generally  cost  in  the 
range  of  $2000.00  -  $3000.00,  but 
the  price  can  be  $10,000.00  or 
more  for  the  latest  generation  of 
plain  paper  FAX  machines.  One  of 
the  major  limits  of  FAX  is  the  supply 
and  line  costs  of  transmitting  large 
amounts  of  information.  The  aver- 
age FAX  is  a  thermal  printing  device, 
and  thermal  paper  is  expensive.  This 
will  change  as  plain  paper  FAX  ma- 
chines become  available  at  more 
reasonable  prices.  Transmission 
time  for  a  FAX  is  approximately  one 
minute  per  page.  For  large  usage, 
line  charges  can  get  expensive.  In 
addition  to  these  costs,  the  FAX 
could  prove  to  be  a  bottleneck  in  a 
larger  class/  distance  learning  facili- 
ty. 

Most  people  are  familiar  with  FAX  as 
a  stand-alone  technology.  Recent 
developments  in  the  computer  field 
allow  for  a  FAX  Modem  to  be  hooked 
directly  to  the  computer,  which  then 
acts  like  a  FAX  machine.  A  FAX  mo- 
dem is  a  device  which  takes  normal 
computer  output,  which  may  include 
graphics  as  well  as  text,  converts  it  to 
a  format  acceptable  to  receiving  FAX 
machines,  and  then  transmits  this  in- 
formation. When  receiving,  the  re- 
verse process  is  performed.  This  al- 
lows the  transfer  of  images  between 
various  computer  systems  as  well  as 
FAX  machines.  Integration  of  the 
FAX  and  computer  has  advantages 
and  cost  savings,  because  transmit- 
ting documents  directly  from  the 
computer  saves  both  effort  and  sup- 
plies. 

A  FAX  device  for  a  computer  costs  in 
the  range  of  $1100.00.  In  addition 
to  the  initial  cost  savings,  supply 
costs  are  lower  because  a  computer 
is  generally  connected  to  a  plain  pa- 
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per  printer.  If  the  computer  is  to  be 
used  for  FAX  transmission,  then  ac- 
cess to  a  telephone  line  must  be 
provided.  One  of  the  major  draw- 
backs of  a  direct  FAX  computer  con- 
nection is  that  the  computer  must  ei- 
ther be  dedicated  to  FAX  access,  or 
be  equipped  with  software  allowing 
the  FAX  to  operate  in  the  back- 
ground. The  connection  in  the  back- 
ground can  have  a  major  effect  on 
the  operational  speed  of  the 
computer. 

In  many  ways,  computer  document 
transfer  is  similar  to  FAX  transfer,  the 
major  difference  being  that  a  greater 
variety  of  information  can  be  trans- 
ferred. Not  only  can  text  and  graphic 
information  be  sent,  but  computer 
programs  and  data  files  can  be 
moved  from  one  machine  to  anoth- 
er. This  type  of  link  requires  a  com- 
puter equipped  with  a  modem  on 
each  end.  Modems  vary  considera- 
bly, but  the  standard  speed  for  most 
communications  is  1200  baud.  Mo- 
dems over  existing  telephone  con- 
nections can  achieve  rates  of  up  to 
9600  baud,  and  with  data  compres- 
sion techniques,  through-put  can 
come  close  to  19.2K  baud. 

For  the  computers  to  link,  there 
must  be  some  form  of  compatibility 
on  each  end  of  the  connection.  This 
can  take  the  form  of  a  mini  computer, 
allowing  files  to  be  downloaded  and 
then  retrieved  later  by  an  instructor, 
or  of  a  similar  machine  set  up  as  a 
bulletin  board  type  system  in  which 
documents  could  be  left.  Bulletin 
boards  can  also  operate  on  micro- 
computers with  floppy  disks,  but  it  is 
advisable  to  use  a  hard  drive.  It  is 
possible  to  provide  a  mail  box 
through  use  of  non-intelligent  devic- 
es such  as  the  Hayes  Transet  1000. 
The  Transet  is  basically  a  buffer,  or 
block  of  memory,  with  a  small 
amount  of  internal  software  that  al- 


lows one  to  access  this  memory  and 
leave  information  in  it  for  later  retriev- 
al. Several  of  these  Transets 
hooked  through  a  multiplexer  can 
provide  multiple  port  dial-up  access 
for  students  calling  in  from  the  re- 
mote stations.  Files  could  then  be 
left  for  later  pick-up  by  the  instructor. 

If  the  remote  learning  centre  con- 
tains a  networked  computer  lab,  ac- 
cess to  the  dial-up  system  should  be 
made  available  as  a  node  or  address 
on  the  network.  This  gives  all  the  us- 
ers access  to  the  modem  and  thus 
to  the  dial-in  facility.  Via  network  ac- 
cess, the  possibilities  of  interactive 
network  linking  become  a  reality. 
Two  or  more  working  groups  in  sep- 
arate locations  could  link  together 
across  network  bridges  and  function 
as  a  contiguous  unit,  exchanging 
files  and  information  transparently. 
The  latest  generation  of  computers 
have  sufficient  speed  and  power  to 
be  effective  in  such  an  environment. 


E-Mail,  or  Electronic  Mail,  access  re- 
quires the  use  of  either  a  computer 
or  a  computer  terminal.  Several  E- 
Mail  alternatives  are  available  on  a 
commercial  basis.  The  most  com- 
monly used  in  Canada  is  the  Envoy 
system.  Using  E-Mail  reduces  the 
cost  of  the  equipment  required  to 
transfer  information  back  and  forth 
between  users.  One  of  the  major 
limitations  of  E-Mail  is  that  in  order  to 
transfer  large  documents,  the  user 
must  have  access  to  an  intelligent 
terminal  or  computer  for  document 
preparation  and  storage.  The  type  of 
information  stored  on  the  E-mail  sys- 
tem is  generally  text  in  nature. 

The  ability  of  the  instructor  to  inter- 
act with  the  pupil  on  a  real-time  basis 
has  previously  been  ignored  in  dis- 
tance education.  With  correspon- 
dence courses,  interaction  was  limit- 
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ed  to  the  weekly  mailing  of  assign- 
ments and  possibly  some  phone 
contact.  The  possibilities  for  interac- 
tion have  greatly  increased,  and 
much  focus  should  be  placed  on  the 
ability  of  the  instructor  to  interact  im- 
mediately with  the  student.  Howev- 
er, one  major  difficulty  related  to  real- 
time contact  through  teleconferenc- 
ing is  scheduling,  because  all  stu- 
dents must  be  at  a  particular  place  at 
a  specified  time. 

Similar  in  some  ways  to  the  delivery 
of  hard  copy  via  computer,  the  com- 
puter allows  for  the  various  individu- 
als involved  in  the  learning  situation 
to  set  up  computer  conferences. 
Perhaps  the  easiest  method  of  do- 
ing this  is  through  the  use  of  mo- 
dems on  each  computer  to  dial  in  to 
a  central  service  where  the  ability  to 
chat  between  connected  users  is 
available.  Several  services  of  this 
sort  exist,  such  as  the  Source,  Com- 
puserve, l-Net,  etc.  Computer  con- 
ferences, though  somewhat  imper- 
sonal, do  allow  users  separated  by 
great  distances  to  communicate  ef- 
fectively. One  of  the  major  draw- 
backs of  computer  conference  is 
that  it  is  somewhat  dependent  on 
the  ability  of  the  various  users  to 
type  and  interact  with  a  computer. 
For  people  unfamiliar  with  this  tech- 
nology, this  can  prove  to  be  an  intim- 
idating experience.  Currently,  this 
type  of  conference  is  primarily  limit- 
ed to  data  transfer.  There  has  been 
some  advancement  in  the  area  of 
voice-over  data  communications  al- 
lowing a  simultaneous  voice-over 
data  transmission.  The  major  disad- 
vantage to  current  voice-over  data 
technology  is  the  relatively  poor 
quality  of  the  voice  portion  of  the 
transmission.  With  the  advent  of  fi- 
ber optic  networks,  voice  and  data 
communications  will  become  more 
feasible. 


In  addition  to  public  access  to  com- 
puter networks,  it  is  possible 
through  a  number  of  other  means  to 
provide  interaction  via  the  computer. 
One  that  is  currently  on  the  leading 
edge  of  communications  technolo- 
gy is  network  bridging.  As  men- 
tioned in  the  section  on  hard  copy 
delivery,  the  ability  to  transfer  files 
and  other  information  when  linked 
together  over  a  network  bridge  is  a 
reality.  There  are  also  a  number  of 
simulations  which  can  be  run  by  a 
number  of  people  on  the  network 
and  function  simultaneously  with  full 
interaction.  The  possibilities  for  mul- 
ti-participant simulation  learning  situ- 
ations are  facilitated  by  the  current 
network  bridging  technology.  Sec- 
ondly, it  is  possible  to  hook  tele- 
boards  or  telewriters  (devices  similar 
to  a  digitizing  tablet  or  touch  sensi- 
tive screen)  to  a  number  of  ma- 
chines and  have  them  hooked  to  a 
more  powerful  central  machine  ena- 
bling transmission  of  freehand  writ- 
ten information  between  the  various 
participants.  Though  this  method 
can  prove  to  be  effective  in  achiev- 
ing real-time  blackboard-like  interac- 
tion, many  of  the  later  generation 
computers  have  this  type  of  capabili- 
ty with  little  additional  hardware  re- 
quired. 

In  a  classroom  setting,  this  can  prove 
to  be  a  valuable  learning  tool.  The 
video  image  coming  from  at  least 
one  direction  provides  a  sense  of  fa- 
miliarity to  the  student.  The  equip- 
ment necessary  to  implement  this 
form  of  interaction  would  consist  of 
phone  lines  to  the  various  stations 
and  a  main  satellite  dish  allowing  the 
site  to  pick  up  the  signal.  Cost  for  a 
receiving  satellite  dish  would  be  ap- 
proximately $2000.00  -  $3000.00. 
This  form  of  remote  interaction  re- 
quires little  technical  expertise  at  the 
remote  site.  The  ability  to  tune  the 
dish  from  one  satellite  to  another 
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and  the  ability  to  set  up  tlie  tele- 
phone conference  call  are  the  major 
requirements  at  the  remote  site. 
Most  of  the  technical  capability  is  re- 
quired at  the  transmission  end  of  the 
line. 

Another  option  for  remote  Interac- 
tion is  two-way  audio  and  video.  To 
implement  this  type  of  technology 
requires  that  both  the  remote  site, 
as  well  as  the  central  serving  loca- 
tion, be  equipped  with  satellite  re- 
ceiving and  transmission  equip- 
ment. This  can  prove  to  be 
expensive;  but  the  cost  can  be 
somewhat  justified  through  the  re- 
duction in  line  costs  associated  with 
one-way  video,  two-way  audio  trans- 
mission, as  the  satellite  link  can 
handle  both  audio  and  video  sig- 
nals. In  addition  to  the  high  cost,  it 
seems  that,  aside  from  having  a  visu- 
al of  the  person  with  whom  one  is 
connected,  very  little  purpose  is 
served  by  the  two-way  video  link.  If 
the  purpose  is  to  monitor  the  class, 
more  effective  control  can  be 
achieved  through  the  use  of  an  aide 
In  the  learning  facility. 

The  least  technologically  advanced 
method  of  interacting  is  two-way  au- 
dio communication.  In  this  scenario, 
a  phone  link  between  the  various 
sites  is  established  and  all  communi- 
cations are  on  an  audio  basis.  This 
can  prove  effective  for  discussion- 
type  learning  situations,  but  it  does 
not  address  the  lecture  option.  With 
a  strictly  audio  connection,  the  stu- 
dent is  likely  to  lose  interest  and  be 
less  attentive  to  the  learning  pro- 
cess. One  of  the  other  major  disad- 
vantages to  this  type  of  interaction  is 
the  inability  to  convey  visual  informa- 
tion. Any  hard  copy  or  visual  stimula- 
tion must  be  supplied  by  another 
means  in  advance  of  the  confer- 
ence. This  approach  calls  for  sub- 
stantial planning  and  prior  notice  of 


the  conference  and  discourages  im- 
promptu contact  and  interaction. 

The  greatest  challenge  to  the  dis- 
tance education  facility  is  making  the 
information  being  taught  meaningful 
and  accessible.  Information  must 
be  available  to  both  instructor  and 
students  as  required.  As  has  been 
noted,  a  number  of  technologies 
can  serve  the  requirements  for  hard 
copy  delivery  and  interaction  capa- 
bility. Most  of  these  technologies 
also  have  a  place  in  the  provision  of 
information  over  and  above  that 
provided  by  instructor/student 
interaction. 

Computer  technology  provides  per- 
haps the  greatest  opportunity  for 
distance  education.  The  advance- 
ments in  the  area  of  microcomputers 
have  allowed  information  to  be  pro- 
vided though  a  variety  of  mediums. 
The  continuing  integration  of  the 
various  other  technologies  through 
the  use  of  the  computer  makes  this 
component  essential  in  any  facility. 

In  the  province  of  Alberta  the  majori- 
ty of  the  installed  computer  base  is 
Apple  ll's  and  //e's.  This  must  be 
kept  in  mind  when  examining  the 
possibilities  available  to  the  distance 
education  facility.  Hardware  is  one 
of  the  major  costs  associated  with 
the  computer  as  a  learning  tool.  The 
existing  installed  base  consists 
mainly  of  Apple  //e  computers  with 
either  single  or  double  disks  drives, 
a  video  display,  and  access  to  a 
printer.  In  most  cases  these  ma- 
chines are  stand  alone,  but  there  are 
a  number  of  Corvus  networks  where 
the  machines  share  peripherals  as 
well  as  a  common  hard  disk,  where- 
by the  Corvus  disk  drive  is  a  file  serv- 
er which  has  its  own  built  in  intelli- 
gence. Each  user  is  then  given 
space  on  the  drive,  via  the  network. 
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This  configuration  is  conducive  to 
both  individual  study  situations  and 
computer  lab  arrangements.  There 
are,  however,  several  limitations  on 
the  individual  station  as  an  alterna- 
tive. These  are  discussed  as  fol- 
lows: 

Each  Individual  station  must  be 
equipped  with  its  own  set  of  soft- 
ware. Software  when  used  simulta- 
neously by  a  number  of  people  must 
be  available  on  its  own  disk  or  be 
loaded  into  memory  on  each  ma- 
chine in  order  to  operate.  If  the  sec- 
ond option  is  taken,  someone  must 
load  the  software  onto  each  ma- 
chine before  the  machines  are 
used.  This  is  time-consuming  and 
may  lead  to  problems  during  a  ses- 
sion, should  the  software  need  re- 
loading. 

Printing  in  this  environment  creates 
a  bottleneck.  Several  options  can 
minimize  this  problem.  Each  ma- 
chine can  be  equipped  with  a  printer 
providing  constant  access.  With  the 
least  expensive  printers  costing 
$400.00  -  $500.00,  this  can  prove 
costly.  If  the  lab  is  designed  so  that 
the  machines  are  close  together, 
the  sharing  of  a  single  printer  be- 
tween multiple  stations  can  prove  to 
be  effective.  The  print  volume  deter- 
mines the  number  of  stations  that 
will  use  each  printer.  Some  form  of 
manual  switch  box  which  allows  each 
machine  access  to  the  printer  will  be 
necessary.  Any  sharing  of  resourc- 
es requires  monitoring.  Ground 
rules  will  need  to  be  developed  for 
sharing  of  the  printer  resources.  The 
least  effective  method  of  providing 
printing  facilities  is  through  the  use 
of  dedicated  printer  stations.  This 
situation  requires  that  each  person 
load  his/her  software  onto  the  ma- 
chine before  printing  the  document. 
This  process  is  slow  and  cumber- 
some. Where  different  computer 


configurations  exist,  printing  may  be 
impossible  due  to  the  incompatibili- 
ties. Consistency,  when  several 
people  are  sharing  the  same  ma- 
chine, is  extremely  important. 

If  the  station  is  to  communicate  di- 
rectly with  the  outside  world,  a  mo- 
dem (devices  which  take  the  signal 
generated  by  the  computer  and 
modify  it  to  a  form  acceptable  for 
transmission  over  telephone  lines)  is 
required.  The  same  configurations 
outlined  for  printers  apply  to  the  use 
of  modems.  If  much  of  the  teaching 
is  to  be  done  through  a  remote  sys- 
tem requiring  a  constant  online  con- 
nection, consideration  of  the  line 
costs  involved  is  necessary.  A  multi- 
plexer can  reduce  line  costs  through 
multiple  access  to  a  high-speed  mo- 
dem and  single  phone  line.  In  most 
cases,  access  to  the  outside  world 
will  be  more  limited;  access  will  be 
confined  to  online  data  services  and 
computers  used  for  up  and  down- 
loading files  and  reports.  In  this 
case,  access  can  be  acceptably  pro- 
vided through  one  or  two  machines. 

When  considering  the  layout  of  the 
individual  station,  we  can  see  that 
the  configurations  would  be  very 
similar.  The  cabling  for  these  sta- 
tions requires  adequate  power  sup- 
ply, with  at  least  four  plugs,  probably 
provided  through  a  power  bar.  The 
only  other  access  required  would  be 
to  the  common  printer  and  to  an  out- 
side line  as  required. 

The  implementation  of  some  form  of 
network,  allowing  the  various  ma- 
chines to  be  linked  together  and 
share  resources,  is  a  more  current 
technological  option.  Though  other 
options  are  available,  the  Corvus 
network  is  one  of  the  most  common- 
ly used  networks  in  the  Apple  He  en- 
vironment. A  network  consists  of  in- 
dividual stations  having  a  computer. 


Access  to  the 
outside  world 
requires  costly 
online  connec- 
tion. A  multi- 
plexer can  re- 
duce the  cost. 
V  
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a  monitor  and  preferably  one  disk 
drive.  Implementation  of  a  network 
can  be  cost  effective.  The  initial 
costs  per  station  can  be  reduced 
through  use  of  shared  resources. 
Generally,  printers  and  modems  can 
be  set  up  for  common  access.  Sav- 
ings can  also  be  made  on  supplies 
and  maintenance  costs  over  the 
term  of  the  installation. 


maintenance.  One  individual,  re- 
ferred to  as  the  network  manager,  is 
responsible  for  insuring  that  the  net- 
work is  kept  functional.  This  entails 
monitoring  of  the  resources  availa- 
ble over  the  network,  allocating 
space  on  the  shared  storage  devic- 
es for  user  access,  and  implement- 
ing regular  backup  procedures  to  in- 
sure data  is  not  lost. 


A  network  ^ 
manager  must 
be  appointed. 
The  degree  of 
skill  required 
to  monitor  net- 
works may 
pose  a  prob- 
lem in  remote 
areas. 


^ab  layout 
must  be 
planned  before 
computers  are 
installed. 


be  accessible 
and  moveable. 
V 


Wiring  should 
serve  dual 
functions  when 
possible. 


A  computer 
network  re- 
quires a  cen- 
tral control  sta- 
tion. 


Cabling  for  a  network  requires  con- 
sideration of  the  layout  of  the  lab  or 
facility  before  installation  of  the  com- 
puters. As  each  machine  is  linked  in 
sequence,  allowance  for  the  re- 
quired cabling  is  necessary.  It  is  im- 
portant that  the  cabling  be  accessi- 
ble and  redefinable  in  order  to 
facilitate  changes  in  the  layout  at  a 
later  date.  Location  of  tables  along  a 
wall  with  a  cable  conduit  along  the 
base  of  the  walls  and  along  the 
tables  to  provide  cable  access  is  pre- 
ferable. In  some  network  implemen- 
tations, existing  phone  wiring  can  be 
used.  This  should  be  considered,  if 
the  option  is  available,  before 
phones  are  installed.  It  may  be  advis- 
able to  install  extra  phone  jacks  to 
provide  network  access.  If  telecon- 
ferencing is  to  be  used,  the  network 
and  phone  access  can  use  the  same 
cabling  system.  If  possible,  wiring 
should  serve  dual  functions. 

When  a  computer  network  is  to  be 
used,  a  central  control  station  is  ne- 
cessary. This  station  is  generally  fully 
equipped.  In  the  case  of  an 
Apple  He  configuration,  this  would 
include  the  basic  configuration,  as 
above,  with  two  drives,  possibly  ex- 
tra memory,  and  a  hard  drive.  This 
system  would  be  the  supervisor's 
and  would  handle  the  administrative 
tasks  necessary  to  maintain  the  net- 
work. It  is  important  when  imple- 
menting a  network  configuration  to 
consider  the  additional  expertise  re- 
quired for  ongoing  operation  and 


Both  individual  stations  and  net- 
works require  software  maintenance 
and  management  on  an  ongoing  ba- 
sis. Networks  require  a  much  greater 
degree  of  skill  in  order  to  function  ef- 
fectively. In  a  remote  situation,  this 
requirement  may  pose  a  problem, 
because  technical  expertise  will  not 
be  readily  available.  As  a  general  rule 
the  more  technologies  that  are  em- 
ployed, the  greater  the  expertise  re- 
quired by  the  system  manager  to 
maintain  the  system. 

The  Apple  //e  has  been  around  for  a 
number  of  years  and  as  such  is  not 
comparable  with  current  technology. 
If  new  machines  are  to  be  pur- 
chased, then  more  current  equip- 
ment is  in  order.  The  optimum  con- 
figuration would  contain  1  megabyte 
of  memory  or  more,  1  diskette  drive 
with  minimum  700k-  1000k  storage, 
a  high  resolution  screen,  hard  disk 
access,  CD-ROM  access,  video  in- 
terface, audio  interface  and  FAX  mo- 
dem capability.  Access  to  a  network, 
a  network  bridge,  a  modem  and  a 
printer  should  also  be  provided. 
Such  a  station  would  cost  in  the 
range  of  $15,000.00.  Although  this 
cost  is  too  high  to  allow  for  multiple 
stations,  the  various  technologies 
do  warrant  future  consideration. 

Over  the  past  few  years,  we  have 
seen  the  development  of  the  graph- 
ic interface  for  the  computer.  This 
technology  originated  at  the  Xerox 
PARC  facility  and  was  adopted  by 
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Graphics  cap- 
ability requires 
increased  mi- 
cro computer 
memory. 


CD  ROM  gives 
all  users  of  a 
network  ac- 
cess to  large 
databases  of 
information. 
V  y 


Apple  for  its  Macintosh.  Recently, 
the  graphic  interface  has  become 
available  on  the  PS/2  by  IBM  in  the 
form  of  Microsoft  Windows.  In  order 
to  support  the  software  overhead 
necessary  for  the  operation  of  a 
graphic  interface,  the  memory  of  the 
current  generation  of  computers  is 
in  the  order  of  512k  to  1  megabyte. 
The  requirement  for  disk  storage  is 
also  increased  by  the  handling  of 
graphic  information.  As  the  use  of 
graphics  increases,  there  will  be 
continued  pressure  for  increased 
memories  in  micro  computers. 
Though  this  entails  cost,  the  use  of 
graphics  to  provide  the  interface  be- 
tween the  user  and  the  computer 
has  proven  to  be  effective  in  reduc- 
ing learning  times  and  in  lessening 
the  level  of  expertise  required  to  op- 
erate the  machines.  If  the  computer 
is  to  be  used  with  a  younger  audi- 
ence, this  ease  of  use  may  prove  in- 
valuable. 

The  processors  in  the  current  gen- 
eration of  desktop  computers  are 
much  more  powerful  than  those  in 
PC's  and  Apple  //e's  and  allow  for 
the  implementation  of  a  wider  variety 
of  services  within  the  computer  envi- 
ronment. The  advent  of  CD  ROM 
may  be  one  of  the  more  significant 
advances  in  the  area  of  computers 
for  the  distance  learner.  Although 
this  technology  is  very  new,  it  has 
been  adopted  by  several  business- 
es to  convey  large  volumes  of  static 
information  to  the  end  user.  With  a 
storage  capacity  in  excess  of  600 
Megabytes,  the  volumes  of  informa- 
tion available  locally  on-line  have  in- 
creased several  hundred-fold.  A  CD 
ROM  disk  on  a  network  gives  ail  us- 
ers of  the  network  access  to  large 
databases  of  information.  Presently 
this  is  a  "read  only"  technology,  but 
the  future  should  yield  a  "read  write" 
product  with  similar  types  of  storage 
capacity. 


Up  to  this  point,  the  computer  has 
been  discussed  from  a  hardware 
perspective.  In  any  computer  instal- 
lation, the  synergy  between  the 
hardware  and  software  components 
of  the  system  provides  functionality. 
When  looking  at  the  viability  of  a  par- 
ticular system,  it  is  important  to  look 
at  the  software  options  available. 
Hardware  is  the  easy  part.  Finding 
readily  accessible  software  to  fit  a 
particular  requirement  is  often  diffi- 
cult. In  many  cases,  a  thorough  re- 
view of  the  software  is  the  first  step 
in  choosing  a  computer.  Once  the 
availability  of  software  is  determined, 
the  choice  of  hardware  becomes  ev- 
ident. 

Hypertext  is  the  newest  of  the  soft- 
ware technologies  to  be  introduced. 
One  of  the  more  visible  forms  of  hy- 
pertext software  is  the  Apple  Macin- 
tosh program  called  HyperCard.  The 
concept  of  hypertext  is  that  a  large 
pool  of  information  can  be  arranged 
through  a  variety  of  relationships. 
These  relationships  allow  data  of  dis- 
similar types  to  be  related  and  com- 
bined in  an  unlimited  number  of 
combinations.  The  relationships  are 
built  by  the  user  and  reflect  the 
user's  information  handling  bias. 
The  major  advantage  within  a  hyper- 
text software  application  is  that  varie- 
ties of  information,  including  graph- 
ics, text,  databases  and  applications, 
may  be  set  up  for  retrieval  in  a  single 
software  environment.  The  informa- 
tion does  not  have  to  be  similar  in 
any  fashion.  The  only  requirement  is 
that  the  user  define  a  relationship 
between  the  two  pieces  of  informa- 
tion. Where  links  have  not  yet  been 
defined,  it  is  possible  to  search  for 
information  globally  without  having 
predefined  any  key  words  or  rela- 
tionships. 

For  example,  a  piece  of  hypertext 
relating  to  Edmonton  might  allow  for 
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A  disadvan- 
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device  or  pro- 


Drilland 
practice 


access  from  within  an  article  about 
Edmonton  to  information  on  demo- 
graphics, physical  location,  maps, 
history  or  a  number  of  other  informa- 
tion categories.  This,  in  turn,  could 
relate  to  information  pertaining  to 
other  cities  of  similar  size  or  age,  etc. 
Hypertext  allows  for  the  handling  of 
large  volumes  of  information,  such 
as  can  be  made  available  by  the  CD 
ROM  technology,  in  an  intuitive 
fashion.  The  links  are  soft  defined 
and  the  flow  is  entirely  in  the  hands 
of  the  user.  The  major  problem  with 
the  hypertext  software  concept  is 
that  when  the  data  is  taken  from  one 
user  to  another,  the  relationships 
defined  by  the  initial  user  may  not 
follow  the  thinking  patterns  of  the 
new  user.  This  can  result  in  jumbled 
access  arrangements  and  lack  of 
flow  within  the  information  pool. 

Simulations  allow  the  user  to  partici- 
pate in  the  decision  making  process- 
es required  to  deal  with  a  real  life  sit- 
uation. The  nature  of  this  form  of 
knowledge  dissemination  makes  the 
learning  process  game-like  in  na- 
ture. With  current  technology,  simu- 
lations may  be  either  single  user,  as 
in  a  stand-alone  workstation  environ- 
ment, or  multi-user.  For  the  simula- 
tions to  function  in  a  multi-user  inter- 
active mode  the  users  must  be 
connected  either  through  a  network 
or  a  remote  dial-in  to  a  central  com- 
puter running  the  simulation.  One  of 
the  great  advantages  of  simulation  is 
that  it  provides  the  learner  with  a  rea- 
listic learning  situation.  This  software 
technology  is  ever  advancing,  and 
as  networks  of  computers  become 
nrrare  widespread,  the  potential  for 
simulation  learning  programs  be- 
comes greater. 

Since  its  introduction  to  the  field  of 
education  the  computer  has  primari- 
ly been  used  as  a  drill  and  practice 
device.  Large  amounts  of  software 
pertinent  to  most  disciplines  are 


available  for  drill  and  practice  require- 
ments in  the  distance  education  sit- 
uation. While  there  is  certainly  a 
need  for  some  drill  and  practice  in- 
struction, it  should  not  be  the  major 
focus  of  the  computer  as  a  learning 
tool.  The  computer's  potential  is 
barely  utilized  in  this  situation. 

Several  means  of  information  access 
are  possible  through  the  computer. 
As  discussed  in  relation  to  hard  copy 
delivery,  written  information  can  be 
transferred  to  and  from  the  comput- 
er via  modem.  This  information  can 
be  provided  directly  by  the  instnjctor 
or  by  a  central  computer  set  up  to 
service  the  distance  education  cen- 
tre. In  addition  to  dedicated  servic- 
es, a  number  of  online  information 
utilities  can  provide  access,  via  mo- 
dem, to  bibliographic  databases, 
news  services,  business  information 
databases,  etc.  A  full  view  of  the 
types  of  available  information  is  pro- 
vided by  AGT's  catalogue  of  servic- 
es available  through  l-NET.  The  I- 
NET  service  provides  access  to 
most  of  the  available  services 
through  one  sign-on  number.  Many 
of  these  database  providers  offer  full 
text  of  major  publications  which  can 
be  downloaded  to  the  computer. 
These  types  of  information  services 
give  the  remote  learner  access  to  as 
much,  or  perhaps  even  more,  infor- 
mation than  would  be  accessible  to  a 
learner  in  an  urban  environment 
without  the  use  of  a  computer. 

The  major  drawback  to  the  online 
services  is  the  associated  costs. 
Services  access  costs  range  from 
$20.00  to  $50.00  per  hour  of  con- 
nect time,  with  line  charges  addition- 
al. Most  major  centres  have  Datapac 
network  gateways  so  the  line  charg- 
es would  only  be  to  the  major  cen- 
tre. If  high  usage  is  envisioned,  this 
type  of  information  access  can  be- 
come very  expensive. 
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Currently,  CD 
ROM  disks 
cannot  be 
erased  and 
reused. 


CD  ROM  data- 
base costs  are 
currently  high. 


Information  can  also  be  served 
through  CD  ROM  technology.  CD 
ROM  and  CD  WORM  (WORM  -  Write 
once  read  many  times)  equipment 
uses  laser  technology  to  store  infor- 
mation in  a  form  similar  to  that  on 
compact  disks.  When  used  for  com- 
puter generated  information,  the 
disks  can  store  amounts  of  informa- 
tion greater  than  400  megabytes  per 
side.  The  disks  themselves  are  very 
reliable  and  have  an  expected  life  of 
at  least  1 0  years.  The  major  disad- 
vantage to  this  medium  is  that  disks 
cannot  be  erased  and  reused.  This 
will  probably  change  over  the  next 
five  years,  although  commercial 
availability  is  still  further  down  the 
line.  With  the  expected  growth  in 
this  area,  several  database  options 
will  be  available  to  cover  a  variety  of 
information  needs.  The  cost  of  pro- 
viding information  in  this  format  is 
limited  to  the  cost  of  the  database 
and  of  the  CD  ROM  device.  A  CD 
ROM  player  is  expected  to  cost  in 
the  range  of  $2000.00.  Currently, 
the  cost  of  databases  on  the  CD 
ROM  are  high,  greater  than 
$1000.00  per  database;  but  with 
economies  of  scale,  this  cost  should 
decrease  markedly  in  future.  This 
type  of  information  database  should 
work  effectively  with  the  Hypertext 
software  technology. 

The  final  method  of  information  serv- 
ing via  the  computer  is  through  the 
linking  of  various  networks.  Through 
this  connection,  the  users  on  any  of 
the  various  networks  are  able  to  ex- 
change information  among  them- 
selves. This  method  of  transferring 
information  among  separated  users 
is  the  most  interactive.  In  all  cases, 
hardware  additions  will  likely  be  re- 
quired to  allow  access  to  the  various 
types  of  available  information. 


Monitoring  software  allowing  the  in- 
structor to  track  the  progress  of  any 
student  is  a  necessary  adjunct  to  a 
computer  used  in  a  learning  situa- 
tion. Presently,  this  area  of  software 
is  the  least  developed.  In  some 
courseware,  the  monitoring  facility  is 
built  into  the  software.  In  the  net- 
work environment,  software  is  gen- 
erally available  to  monitor  the  usage 
of  the  various  network  devices.  Net- 
works also  can  allow  review  of  stu- 
dent documents  by  the  network  ad- 
ministrator. The  integration  of  these 
two  monitoring  processes  is  what  is 
most  in  demand.  Given  the  current 
installed  base  and  the  state  of  exist- 
ing software  technology,  a  fully  inte- 
grated monitoring  system  is  still  sev- 
eral years  away. 

If  the  monitoring  of  the  students  in 
the  distance  education  facility  is  to 
be  effective,  development  of  the 
monitoring  system  would  likely  have 
to  be  undertaken  in-house.  The 
lead  time  for  this  type  of  project 
would  be  in  the  order  of  1  to  2  years. 

Presently,  several  methods  deliver 
visual  information.  Perhaps  the  most 
widely  recognized  is  the  videotape. 
This  is  generally  a  stand-alone  tech- 
nology, although  it  is  possible  to  in- 
tegrate video  tape  with  the  comput- 
er. The  sequential  access  nature  of 
the  video  tape  can  limit  its  effective- 
ness. The  major  advantage  of  video- 
tape is  its  ready  availability  and  the 
relatively  low  production  costs.  Also 
important  is  the  record/playback  cap- 
ability of  the  video  tape  recorder. 

Presently,  video  is  beginning  to  em- 
bark on  new  frontiers  with  the  ad- 
vent of  HDTV(High  Definition  Televi- 
sion). The  improved  quality  of  the 
images  bodes  well  for  this  technolo- 
gy in  the  future.  Currently,  there  are 
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no  commercial  HDTV  facilities,  but 
Canada  has  recently  begun  pro- 
gramming in  this  format  and,  as 
such,  is  the  world  leader.  It  will  prob- 
ably be  5  to  1 0  years  before  HDTV  is 
readily  available. 

Videodisc  video  technology  pro- 
vides great  promise  for  the  educa- 
tor. Although  this  technology  has 
been  around  for  a  number  of  years, 
it  has  been  overshadowed  by  the 
videotape  as  a  means  of  distributing 
video  information.  As  with  compact 
disk,  the  Inability  to  record  on  or 
erase  the  disks  for  reuse  has  limited 
its  popularity  as  a  video  medium. 
This  tends  to  make  production  and 
replication  of  video  information  more 
expensive  than  videotape  and  ex- 
plains the  relatively  slow  consumer 
acceptance.  The  major  advantages 
of  the  video  disc  are  the  random  ac- 
cess nature  of  the  medium,  the  cap- 
ability to  interact  with  the  video  via  a 
computer,  the  improved  quality  of 
still  images  and  the  long  life  of  the 
actual  media.  A  videodisc  can 
handle  approximately  1 .5  hrs.  of  vid- 
eo information.  Videodisc  course- 
ware is  available  in  limited  quantity, 
but  if  this  technology  is  to  be  used 
extensively,  then  considerable  de- 
velopment time  will  be  necessary. 

CD  ROM  and  CD/I  are  technologies 
very  similar  in  form  to  videodisc.  The 
compact  disk  used  for  audio  informa- 
tion is  comparable  to  the  CD  ROM 
format.  The  acceptance  of  compact 
disks  has  led  to  greater  acceptance 
of  all  laser  disc  technologies.  CD 
ROM  appears  to  be  the  beginning  of 
the  standard  medium.  It  presently 
has  the  ability  to  handle  graphic,  vid- 
eo, audio  and  computer  generated 
information.  Though  the  current  ca- 
pacity makes  it  somewhat  limited  for 
video  information  other  than  still 
shots,  the  future  is  promising.  Once 
again,  as  with  the  videodisc,  the 


great  advantage  of  the  CD  technolo- 
gy is  its  ability  to  integrate  several 
types  of  technology.  Within  ten 
years  the  capacity  to  handle  all 
forms  of  information  through  one 
medium  will  have  major  impacts  on 
serving  information  in  all  its  forms. 
This  is  one  of  the  most  exciting  de- 
velopments of  the  last  few  years. 

A  key  component  in  all  the  above 
processes  is  the  communication 
connection. 

The  most  basic  long  distance  com- 
munication connection  is  the  tele- 
phone, which  is  by  far  the  most  com- 
mon method  of  implementing  a 
communication  link.  Most  of  us  are 
familiar  with  standard  voice  commu- 
nication in  its  most  basic  form,  that  of 
the  two-party  conversation.  This  is 
only  one  of  the  methods  of  commu- 
nication which  can  be  established 
through  a  telephone  link.  Via  many 
in-office  or  school  phone  systems,  it 
is  possible  to  establish  conference 
calls  among  multiple  participants. 
Through  arrangement  with  the 
phone  company,  a  variety  of  partici- 
pants in  a  number  of  distant  loca- 
tions can  partake  of  a  similar  phone 
conference.  One  of  the  major  draw- 
backs of  this  form  of  communication 
is  that  where  there  are  a  number  of 
participants,  control  over  the  interac- 
tion requires  a  conference  facilitator. 
Secondly,  the  lack  of  video  contact 
removes  the  visual  portion  of  the 
contact  and  thus  the  associated 
cues  which  normally  aid  verbal  inter- 
action. The  greatest  advantage  to 
this  fonn  of  conversation  is  the  small 
amount  of  equipment  required  and 
the  ready  access  to  this  form  of  com- 
munication. 

Phone  lines  are  also  used  in  many 
forms  of  computer  communication. 
Access  to  on-line  database  service 
is  normally  gained  through  a  phone 
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computer  con- 
ferencing and 
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call  via  modem  to  an  access  port. 
This  access  port  may  then  switch  to 
an  alternate  form  of  transmission  to 
continue  the  communication  link 
through  to  the  second  parties.  Data- 
pac,  a  Canadian  packet  switching 
network,  is  accessed  in  this  way  and 
has  dial-up  ports  at  speeds  of  1200 
to  2400  baud  in  most  major  centres. 
Through  the  use  of  a  modem,  it  is 
possible  to  establish  a  computer 
connection  between  almost  any  two 
microcomputers  or  minicomputers, 
although  there  are  exceptions  to 
this  rule  in  the  IBM  mini  and  main- 
frame environment.  To  communi- 
cate directly  with  these  computers 
may  require  a  device  known  as  a  pro- 
tocol converter.  It  is  also  possible  to 
purchase  access  to  a  direct  line  be- 
tween two  sources  from  the  tele- 
phone company.  These  lines  allow 
for  continuous  connection  between 
two  sites.  The  line  is  generally  less 
likely  to  experience  interference. 
This  form  of  phone  link  is  expensive; 
but  in  a  remote  area  where  the  ac- 
cess via  computer  will  be  fairly  con- 
stant, the  costs  may  be  less  than 
long-distance  charges.  This  form  of 
link  requires  more  modems  which 
are  more  costly  than  those  available 
for  the  dial-up  environment.  FAX  is 
also  a  phone  link  and  functions  very 
similarly  to  a  modem. 

Phone  links,  as  outlined,  can  pro- 
vide access  to  a  number  of  commu- 
nications devices.  The  phone  can 
also  be  an  excellent  complementary 
communications  link.  When  used 
with  a  one-way  video  connection 
from  the  instructor  to  the  student,  it 
allows  for  a  more  intimate  communi- 
cation with  the  students  and  gives 
interactive  capacity  to  the  broadcast 
image/audio.  This  is  one  of  the  more 
common  forms  of  teleconferencing 
and  is  relatively  inexpensive  to  im- 
plement, requiring  only  access  to 
phone  lines  and  a  television,  al- 


though additional  equipment  is  re- 
quired to  provide  the  video.  Phone 
links  can  also  prove  complementary 
to  computer  conferencing  and  even 
to  FAX  delivery,  though  in  a  much 
more  limited  fashion  than  with  video 
technology. 

Satellite  communications  links  have 
become  familiar  to  most  people 
through  their  use  of  television  re- 
ceivers. This  is  by  far  their  most  com- 
mon form  and  it  can  provide  an  ex- 
cellent communications  link  for 
distance  education.  The  implemen- 
tation as  a  one-way  transmission  de- 
vice allows  for  the  transmission  of 
video,  audio  and  computer  signals 
to  a  receiving  dish.  The  technology 
required  to  receive  the  signal  is  rela- 
tively inexpensive. ..between 
$2000.00  -  $4000.00  for  a  receiving 
dish.  Programing  may  be  forwarded 
immediately  for  transmission.  Satel- 
lite transmission  capability  is  offered 
commercially  by  a  number  of  compa- 
nies. If  transmission  facilities  are  re- 
quired, then  the  cost  of  the  imple- 
mentation is  relatively  high.  This  is 
also  true  for  two-way  satellite  trans- 
mission. Production  facilities  and 
transmission  equipment  require  ad- 
ditional staff  with  a  technical  back- 
ground to  manage  the  equipment. 
This  expertise  may  not  be  available 
in  many  remote  locations.  In  most 
cases,  one-way  satellite  transmis- 
sion is  probably  sufficient. 

Microwave  transmission  is  a  third 
communications  option,  which  is 
generally  used  for  business  and  in- 
dustrial communication.  This  form  of 
link  is  generally  line  of  sight  and  has 
a  limited  range  compared  to  satellite. 
Given  the  requirements  of  the  dis- 
tance educator,  this  form  of  commu- 
nication is  not  applicable. 

Cable  television  service  is  provided 
in  may  centres.  Though  not  available 
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In  many  remote  centres,  it  can  pro- 
vide an  alternative  to  satellite  where 
accessible.  Not  only  is  cable  access 
likely  to  be  less  expensive  than  a 
satellite  connection,  the  cable  com- 
panies usually  have  production  facili- 
ties available,  thus  incurring  further 
cost  advantages.  Cable  service  is  a 
one-way  communication,  although 
advances  may  at  some  point  lead  to 
interactive  cable.  As  such,  some 
other  form  of  communication  is  re- 
quired to  provide  interactive 
capability. 

Fiber  optic  networks  provide  an  ex- 
cellent communications  medium. 
When  this  technology  becomes 
widely  available,  which  Is  likely  by  the 
late  1990's,  the  communications  op- 
tions for  the  distance  educator  will 
mushroom.  Though  a  fiber  optic  link 
is  available  between  Edmonton  and 
Calgary,  delivery  of  this  service  to  re- 
mote areas  is  probably  as  much  as  a 
decade  away.  With  fiber  optics,  the 
ability  to  transmit  video  and  audio  in- 
formation, as  well  as  digital  informa- 
tion, becomes  a  reality.  The  speed 
at  which  the  fiber  optic  link  can  trans- 
mit digital  data  Is  56k  baud,  which  is 
roughly  three  times  faster  than  the 
highest  throughput  available  with 
conventional  modems  using  exist- 
ing telephone  equipment.  Modems 
required  to  function  with  fiber  optic 
networks  are  much  less  expensive 
than  modems  for  conventional 
operation. 

As  has  been  outlined,  numerous 
technologies  assist  in  the  delivery  of 
distance  education  services.  When 
assessing  these  technologies,  one 
must  keep  them  in  perspective. 
Technology  Is  a  tool  (not  a  means) 
and  like  any  other  tool  preforms  a 
specific  function  and  requires  a  spe- 
cific expertise.  To  perform  a  task.  It  Is 
often  necessary  to  use  a  number  of 
tools.  So  It  Is  with  technology,  there- 


fore, that  a  number  of  options  must 
be  provided  in  the  distance  educa- 
tion suite.  In  order  to  gain  optimum 
utilization  from  the  equipment  pro- 
vided, considerable  thought  must 
go  into  the  integration  of  these 
forms  of  technology  prior  to  installa- 
tion. Too  often,  technology  is  ac- 
quired with  no  definite  plan  for  its  us- 
age and  is  an  end  in  itself.  It  is  also 
important  to  evaluate  existing  forms 
of  communication,  such  as  mail,  and 
look  at  their  continued  application 
for  delivery  of  distance  education 
services.  Too  often  perfectly  effec- 
tive systems  for  handling  infonnation 
are  traded  for  new  technology  which 
has  functioned  much  less 
effectively. 

The  expanding  options  which  will 
face  the  distance  educator  during 
the  next  ten  years  are  exciting.  Ac- 
cess will  be  available  to  major  library 
and  information  resources  around 
the  world,  and  the  ability  to  interact 
with  other  students  in  distant  loca- 
tions will  be  a  reality.  Much  work  will 
be  required  to  develop  the  Integrat- 
ed approach  to  technology;  but  the 
end  result  will  probably  be  worth  the 
cost,  because  the  distant  student 
will  have  access  to  quality  instruction 
through  a  vanety  of  mediums.  The 
tools  are  here;  all  that  is  required  is 
the  ongoing  effort  to  optimize  their 
utilization. 
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3.  DISTANCE  EDUCATION  MODES 


The  following  pages  are  designed  to 
familiarize  the  reader  with  important 
factors  about  the  different  modes  of 
distance  education.  A  schematic 
layout  is  included  to  explain  the  bas- 
ic configuration  that  is  required  to 
enable  each  mode  to  function.  Also, 
the  principle  characteristics  for  each 
mode  are  listed.  Accessing  these 
modes,  therefore,  means  that  the 
advantages,  disadvantages,  cost 
considerations,  etc.  must  be 
weighed  with  the  instructional  suita- 
bility for  particular  subjects,  before 
any  fundamental  choice(s)  can  be 
made  for  the  types  of  workstations 
that  will  best  serve  students  in  a  spe- 
cific situation. 
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4.  QUALIFYING  YOUR  NEEDS 


General  Design  Considerations 

This  section  is  intended  to  provide 
general  guidance  for  the  design  of 
different  types  of  distance  educa- 
tion suites.  Although  much  of  this 
document  focuses  on  specific  work- 
station design  requirements,  the  fol- 
lowing points  are  meant  to  address 
the  issues  that  should  be  consid- 
ered for  the  zoning  and  wise  use  of 
space  and  technology  within  the 
context  of  the  operation  of  an  exist- 
ing school.  Within  the  context  of  an 
existing  school,  consideration  must 
be  given  to  the  disruption  and  activi- 
ties of  a  building  alteration,  whilst  at 
the  same  time  operating  ongoing 
programs.  This  may  have  an  impor- 
tant bearing  on  which  space  should 
be  selected  for  upgrading. 

Diagram  Number  One  illustrates  the 
general  planning  considerations  for 
a  distance  education  suite. 

Diagram  Number  Two  highlights  oth- 
er design  considerations,  especially 
those  related  to  building  services, 
controls  and  protection,  as  well  as 
additional  instructional  and  storage 
considerations. 

Student  Workstaitions 

Although  recommended  standards 
exist  for  workstations  used  by 
adults,  there  is  little  information  on 
their  use  by  children.  Since  stu- 
dents vary  from  child  to  adult  dimen- 
sions, it  becomes  impossible  to  rec- 
ommend a  set  of  dimensions  that  will 
comfortably  apply  to  any  student.  As 
with  adults,  however,  the  solution 
lies  in  the  selection  of  furnishings 
that  will  allow  adjustments  to  suit 
user  preferences.  An  added  benefit 
of  fully  adjustable  furnishings  is  that 


students  with  disabilities  are  able  to 
use  them  too. 

The  factors  indicated  in  Diagram 
Number  Three  are  intended  to  be 
used  as  a  general  guide.  It  is  ex- 
pected that  with  added  flexibility  (for 
example,  adjustments  to  a  secretari- 
al chair,  or  the  swivel  base  under  a 
video  screen)  the  final  degree  of 
comfort  for  less  than  adult-sized  stu- 
dents can  be  achieved.  Physical  im- 
maturity brings  with  it  stress  related 
problems,  especially  if  the  student  is 
required  to  sit  rigidly  for  long 
periods. 

Calculations  of  the  number  of  work- 
stations to  be  installed  in  each  dis- 
tance education  suite  will  be  based 
on  scheduled  use  and  number  of 
hours  of  utilization. 
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5.  DATASHEETS 


This  section  introduces  the  more 
detailed  planning  considerations  for 
the  layout  of  the  D.E.S.,  whereby 
the  designer  can  consider  the  merits 
of  various  configurations,  based  on 
individual  school  needs. 

There  are  three  major  components 
of  the  D.E.S.  within  this  concept. 
These  are: 

•  Student  Workstations 

•  Assignment  Area 

•  Teacher's  Area 


STUDEMT 
I  WOftK$TATtDN§ 

.  TEACHER'S 
AREA 


DSAGRAM  FOUR 
COMPONENTS  OF  THE 
DISTANCE  EDUCATION  SUITE 


Student  Workstalions 

Perhaps  the  most  important  of  these 
components  are  the  individual  stu- 
dent workstations,  since  they  pro- 
vide the  setting  for  distance  educa- 
tion proper.  Although  the 
workstations  are  illustrated  in  greater 
detail  later  in  this  section,  the  reader 
should  appreciate  that  what  is 
shown  is  not  "scribed  In  stone": 
technology  is  advancing  so  fast  that 
within  a  few  years  the  ideas  ex- 
pressed may  well  be  obsolete.  In 
consideration  of  this  factor,  the 
workstations  are  rationalized  on  a 
600  mm  grid,  whereby  future  re- 
quirements (based  on  new  technol- 
ogies) may  be  applied  to  the  two 
basic  configurations  that  we  have 
adopted.  The  advantages  of  this  in- 
clude: 

Ongoing  flexibility  in  the  ways  in 
which  the  workstations  and  the 
D.E.S.  can  be  utilized. 

The  600  mm  grid  fits  with  the 
1200  mm  and  2400  mm  stan- 
dard dimensions  of  modular 
floor  and  ceiling  products,  and 
many  other  building  materials. 

•  The  adoption  of  the  planning 
grid  within  an  open  rectangular 
area  encourages  the  develop- 
ment of  a  predominantly  open 
plan:  free  from  obstruction,  and 
capable  of  future  change  with- 
out major  renovation  costs. 


A  convenient  way  in  which  the 
potential  areas  for  the  D.E.S. 
can  be  assessed  within  an  exist- 
ing school,  slated  for  renova- 
tion, or  a  new  school  design. 
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Module  Types 


There  are  two  recommended  types 
of  individual  workstations  for  student 
use: 


Type  A 


TypeB 


1800mm. 


t 


WORKSTATION  1200mm 


CIRCULATION 


^  2400mm 


1 


VrafiKSTATiON  1 800m  m 


CIRCULATION 


DIAGRAM  FIVE 
WORKSTATION  MODULES 


Note,  600  mm  circulation  area,  when 
doubled  in  face-to-face  configura- 
tions will  provide  a  1200  mm  pas- 
sage between  workstations. 

The  characteristics  of  the  modules 
are  as  follows: 

Type  A 

Net  Area    Gross  Area    Technology  Modes 

2.16  m2     3.24  m2  Print 

Audiocassette 
Television 
Telewriter 
C.A.I. 

Computer  Conferencing 
These  are  illustrated  on  the  following  five  pages. 


TypeB 

Net  Area    Gross  Area     Technology  Modes 


4.32  m2     5.76  m2 


Videocassette 
Videodisc 
Videotex 
CD  ROM 
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Instructional  Mode  (  Print 


Workstation  Type  A1 
Net  Area:  2.16m2 

Gross  area:  3.24m2 


DIAGRAM  SIX 


1800mm 


Instructional  Mode  AudiOCaSSette 


Workstation  Type  A2 
Net  Area:  2.16m2 

Gross  area:  3.24nn2 


DIAGRAM  SEVEN 
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Instructional  Mode  (TelevisiorT) 
Workstation  Type  f^S 
Net  Area:  2.16m2 


Gross  area:  3.24m2 


DIAGRAM  EIGHT 


1800mm 


Instructional  Mode  TGl6Writ8r 


Workstation  Type  A4 

V  

Net  Area:  2.16m2 
Gross  area:  3.24m2 


DIAGRAM  NINE 


1790mm 
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Instructional  Mode  [ C.A.I. 


Workstation  Type  A5 
Net  Area:  2.1 6m2 

Gross  area:  3.24m2 


DIAGRAM  TEN 


1800mm 


1800mm 


Instructional  Mode  I  Computer  Conferencing 


Workstation  Type  f 
Net  Area:  2.16m2 

Gross  area:  3.24m2 


DIAGRAM  ELEVEN 
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Instructional  Mode  ( VideOCaSSette 


Workstation  Type  g"! 
Net  Area:  4.32m2 

Gross  area:  5.76m2 


DIAGRAM  TWELVE 


Instructional  Mode  VidGOdiSC 


Workstation  Type  (52 
Net  Area:  4.32m2 

Gross  area:  5.76m2 


DIAGRAM  THIRTEEN 
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Instructional  Mode  [  VideOtGX 


Workstation  Type  \B3 
Net  Area:  4.32m2 

Gross  area:  5.76m2 


DIAGRAM  FOURTEEN 


Instructional  Mode  CD-ROM 


Workstation  Type  B4 
Net  Area:  4.32m2 

Gross  area:  5.76m2 


DIAGRAM  FIFTEEN 
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Assignment  Area/Booth  Area 

The  assignment  area  will  provide  a 
laboratory/bench  area  where  stu- 
dents may  complete  practical  assign- 
ments in  conjunction  with  the  dis- 
tance education  course.  This  will  be 
necessary  in  situations  where  stu- 
dents find  it  impossible  to  schedule 
their  individual  needs  in  regular 
classroom/laboratory  space  in  the 
school.  In  such  instances,  the  stu- 
dent would  schedule  use  of  the  as- 
signment area  with  his  teacher. 

Noxious  or  disruptive  work  should 
be  housed  in  booth  areas.  Booths 
should  be  designed  and  equipped 
according  to  the  course  require- 
ments as  determined  by  local  de- 
mand, and  to  the  greatest  extent 
possible  service  multi-use  functions. 
This  does  not  include  the  merging 
of  mutually  exclusive  courses  (i.e. 
Biology  and  Home  Economics)  into 
the  same  booth  area,  nor  does  it 
propose  that  an  Industrial  Arts  shop 
(for  example)  be  considered  as  an 
integral  part  of  the  Distance  Educa- 
tion Suite. 

Teacher's  Area 

The  Teacher's  Area  provides  a  basis 
for  several  activities: 

Surveillance  of  the  Distance  Ed- 
ucation Suite,  whereby  all  of  the 
suite's  activities  can  be  clearly 
viewed. 

Monitoring  and  controlling  entry 
and  exit  from  the  Suite. 

•  Master  controlling  of  all  systems 
in  the  suite,  including  power, 
lighting,  and  environment. 

Storage  of  equipment  that  may 
not  require  regular  use. 

Individual  instruction,  as  re- 
quired. 


•  Small  group  instruction,  where- 
by supplementary  instruction 
may  be  given  to  student(s)  in 
support  of  their  distance  educa- 
tion courseware. 

Group  conferencing  (computer, 
audio  and  video). 

Coordinating  the  activities  within 
the  Suite. 

•  The  provision  of  space  for  the 
operation  of  peripheral  devices 
(printers,  scanners,  etc.)  run  in 
conjunction  with  hardware  in  the 
student  workstations. 

Recommended  areas  for  Teacher's 
Area  are  as  follows: 


Teacher's  Area 

Four  Student  20.16 

Six  Student  22.68 

Eight  Student  25.20 

Ten  Student  27.72 

Twelve  Student  30.24 

Fourteen  Student  32.76 

Sixteen  Student  35.28 

Eighteen  Student  37.80 

Twenty  Student  40.32 


Layouts  for  four  and  eight  student 
areas  are  shown  in  Diagrams  16-19. 

Storage 

Provision  should  be  made  for  stu- 
dents to  store  distance  education 
related  material.  This  should  not  be 
construed  as  a  student  locker  for 
regular  (school  based)  education, 
but  rather  as  a  storage  amenity,  un- 
der the  student's  control,  where  par- 
tially completed  assignments, 
courseware,  and  books  directly  relat- 
ed to  activities  in  the  suite  can  be 
kept  safely.  Each  student  should  be 
assigned  a  600  x  600  x  600  mm 
lockable  storage  cupboard.  Storage 
area  is  considered  as  part  of  the  cir- 
culation area  in  the  planning  formula 
shown  later  in  this  section  under 
"Planning  Guidelines". 
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4200mm 


Whiteboard 


4800mm 


DIAGRAM  16 
TEACHER'S  AREA  FOR  FOUR  STUDENTS 
VIDEO  OR  VIDEO  TELECONFERENCING 


•  4800mm 


DIAGRAM  17 
TEACHER'S  AREA  FOR  FOUR  STUDENTS 
AUDIO  TELECONFERENCING 
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4200mm 


Whiteboard 


6000mm- 


DIAGRAM  18 
TEACHER'S  AREA  FOR  EIGHT  STUDENTS 
VIDEO  OR  VIDEO  TELECONFERENCING 


4200mm 


Whiteboard 


6000mm 


DIAGRAM  19 
TEACHER'S  AREA  FOR  EIGHT  STUDENTS 
AUDIO  TELECONFERENCING 
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Planning  Fomnula 

The  area  for  the  D.E.S.  must  be  ra- 
tionalized on  the  basis  of  need  for, 
and  utilization  of  the  types  of  tech- 
nology modes  and  the  number  of 
students  requesting  instruction  in 
subjects  selected  for  distance  edu- 
cation. Accordingly,  we  are  recom- 
mending a  process  whereby  the  to- 
tal area  of  the  D.E.S.  can  be 
calculated.  The  recommended  fac- 
tors (or  percentages)  are  not  based 
in  research,  but  more  on  intuition. 
As  later  illustrations  show,  they 
seem  to  work.  We  believe  that  they 
are  fair,  but  that  they  should  be  con- 
firmed by  experience  and  modified  if 
necessary.  The  formula  we  recom- 
mend is  as  follows: 

D.E.S.  Gross  area  (m2)  =X+Y+Z+CS. 

where  X  is  the  gross  area  (m2)  of 
the  Student  Workstations 

Y  is  the  net  area  (m2)  of  the 
Teacher's  Area* 

Z  is  the  net  area  of  the  As- 
signment Area,  calculated 
as  0.5  X 

CS  is  the  area  allowed  for 
Circulation  Space,  calculat- 
ed as  0.3  (Y+Z) 

*  Refer  to  Diagrams  16-19  for  four 
and  eight  student  layouts.  The 
number  of  students  in  the  Teacher's 
Area  should  be  two-thirds  of  the 
number  of  student  workstations  in 
the  DES  (minimum  size  for  four  stu- 
dents), rising  in  increments  of  two 
students,  ie.  12  workstations  will  re- 
quire an  eight  student  Teacher's 
Area,  6  workstations  will  require  a 
four  student  Teacher's  Area,  10 
workstations  will  require  an  eight  stu- 
dent Teacher's  Area,  etc. 
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The  formula  is  demonstrated  in  the  two  following  examples: 
Six  Station  Distance  Education  Suite: 


(Presume)       3  Workstations  Type  A 
3  Workstations  Type  B 
Teacher's  Area  (for  4  students) 
Assignment  Area  (50%  of  workstations) 
Circulation  (30%  of  T.A.  plus  Assignment  Area) 


This  is  schematically  illustrated  in  Diagram  20. 


Tweive  Station  Distance  Education  Suite: 


(Presume)       6  Workstations  Type  A 
6  Workstations  Type  B 
Teacher's  Area  (for  8  students) 
Assignment  Area  (50%  of  workstations) 
Circulation  (30%  of  T.A.  plus  Assignment  Area) 


This  is  schematically  illustrated  in  Diagram  21 ,  and  elaborated  as  a  furnished  plan  in  Diagram  22. 
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DIAGRAM  21 
A  TWELVE  WORKSTATION  SUITE 
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DIAGRAM  22 
TWELVE  WORKSTATION  SUITE: 
A  FURNISHED  LAYOUT 
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6.  BUILDING  COST  IMPLICATIONS  OF 
DISTANCE  EDUCATION 


Constmction  Cost 

It  is  clear  that  the  spatial  and  environ- 
mental requirements  for  technology 
based  instruction  vary  considerably 
from  conventional  school  space.  Al- 
berta Education  has  already  esta- 
blished support  prices  (cost/m2)  for 
new  and  restorative  construction. 
The  cost  analysis  undertaken  in  this 
study  has  presumed  the  provision  of 
regular  funding  for  the  area  required 
by  the  D.E.S.,  and  addresses  the 
premium  (i.e.  the  additional  funding 
requirement)  of  the  higher  standard 
of  construction  that  must  be  consid- 
ered. 

The  quality  and  type  of  construction 
materials  included  in  the  Quantity 
Surveyor's  calculations  (see  Appen- 
dix 2)  allow  for  durability,  suitability 


and  flexibility.  The  unit  prices  for  ar- 
chitectural, mechanical  and  electrical 
materials  make  it  possible  to  design 
a  D.E.S.  that  will  be  able  to  evolve 
with  technology,  certainly  over  the 
next  decade. 

Based  on  the  two  Distance  Educa- 
tion Suites  illustrated  in  the  previous 
section  (71  m2  and  121  m2),  prices 
have  been  allocated,  by  element,  in 
a  summary  cost  plan  which  express- 
es the  additional  suppon  that  should 
be  provided  for  the  construction  of  a 
D.E.S. 

Please  refer  to  the  scope  in  Appen- 
dix 2  for  a  summary  of  the  cost  study 
assumptions. 

The  additional  costs  are  summarized 
below: 


Additional  Cost/m2  Additional  Cost/m2 

Based  on  a  Program  Based  on  a  Program 

Area  of  Area  of 

121  m2  71  m2 

TOTAL  REQUIREMENT          $91 0.00/m2  $1 ,01 0.00/m2 

BASIC  REQUIREMENT           $606.00/m2  $673.00/m2 


That  is  to  say,  the  additional  support 
for  these  two  theoretical  facilities 
would  be  about  $110,000  and 
$72,000  respectively. 

By  interpolation  it  will  be  possible  to 
establish  a  support  price  which  will 
take  into  account  some  marginal  ad- 
vantage resulting  from  the  economy 
of  scale. 
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Equipment  Cost 


Compact  Disc:  Player 


$300 


It  Is  extremely  hard  to  pin  down  the 
cost  of  equipment.  Much  depends  on 
the  speed  of  the  equipment,  the  type 
of  software  being  utilized,  the  includ- 
ing of  hard  disk  drives,  the  configura- 
tion of  the  equipment  and  the  peri- 
pheral devices  that  may  be  included  in 
the  DES.  There  is  no  rule  of  thumb 
that  will  conveniently  apply. 

Based  on  discussions  with  key  infor- 
mants and  with  equipment  suppliers, 
we  have  compiled  the  following  list  of 
current  prices: 

Computer 

A  low  end  educational 
machine  $1,200 
to  $1,500 

A  high  end  personal 
computer 

(MAC  II.  IBM  PS280)  $8,000 
to  $10,000 


Networlcing: 

AppleTalk  network 
(Macintosh)  including 
software,  about 


Television: 

High  resolution  25" 

monitor  c/w  speakers  ea.  $2,000 


$350 
node 


CORVUS  (including  hard 

disk  drive)  about  $3,000 
plus  a  card  in  each 

computer  costing  $800 

to  $1,200 

for  MS  DOS  machines 

or  $600 

to  $700 

for  Apple  He. 

FAX  Machine:  $3,500 
($95/month  for  3  years  rent-to- 
purchase) 

Teleconferencing  Convenor:  $1 ,400 

Satellite  Dish:  each  $2,000 

Scanner:  $3,000 

Computer  Modem:  $250 


Dot  Matrix  Printer: 
Laser  Printer: 


$600 
$6,000 


Teleconferencing  Bridge: 

(hourly  rate)  $100 
Note:  this  cost  would  be 
shared  by  all  network  users, 
rather  than  be  charged  to 
one  school. 

Long  Distance  Charges: 

Re:  Small  Schools  Project 
Expected  to  be  $2,000  per  site/ 
per  year,  including  FAX  transmis- 
sion and  telephone  conferencing. 

Amortization  and  Maintenance  Costs 

Most  high-technology  products  are  re- 
liable for  a  period  of  5  to  1 0  years.  We 
recommend  that  (for  budget  purpos- 
es) they  be  amortized  over  five  years. 
Additionally,  1%/month  for  the  life  of 
the  equipment  should  be  budgeted 
for  maintenance.  This  is  a  conserva- 
tive (i.e.  high)  estimate,  but  since 
there  is  no  history  of  current  high  tech- 
nology maintenance  costs,  we  believe 
that  it  is  prudent  to  err  on  the  high 
side. 

Furnishings  Cost 

Furnishing  requirements  will  vary  with 
each  installation.  Built-in  storage  and 
cabinet  work  has  been  included  in  the 
cost  estimate,  so  the  remaining  re- 
quirement is  for  free-standing  desks, 
chairs,  and  tables  (all  of  which  should 
be  adjustable),  and  dividing  screens 
between  workstations.  For  budget 
purposes,  we  recommend  $1 ,500.00 
per  workstation,  including  the  Teach- 
er's Area,  which  should  be  counted  as 
one  workstation. 


CD  ROM:  Player 

Database 


$2,000 
$1,000 
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from  1985  fon«^ard.  The  literature  concentrates  on  use  of  technology,  as  well  as  its  pedagogical  implications 
both  within  the  traditional  classroom  and  the  remote  learning  situation.  Little  information  has  been  published 
on  architectural  design  for  classrooms  utilizing  technology-based  instruction  or  on  distance  education  suites 
specifically. 
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Disadvantages  | 

Available  only  in  larger  centres.  Owned  by  a  third 
party  so  access  must  be  arranged.  Long  lead  times 
for  program  scheduling. 

Requires  a  satellite  receiving  dish  at  one  end. 
If  transmitting  independently  require  transmitting 
facility.  Long  lead  times  to  arrange  programming. 
If  two  way  communication  required,  transmitting 
equipment  required  on  both  ends. 

Tends  to  be  commercially  orientated.  Long  lead 
times  to  arrange  programming.  Expensive.  Cannot 
limit  veiwing  audience 

Disadvantages  | 

Sequential  Access.  Poor  hanlding  of  still  Images. 
Does  not  integrate  well  with  computer  technology. 
Image  degrades  with  use. 

Non-recordable  media.  Limited  availability  of 
software.  Not  highly  accepted  technology.  High 
cost  of  production.  Playing  time  short  compared  to 
video  tape. 

Limited  storage  of  video  images.  54.000  frames,  or 
-  1/2  hour.  Little  available  software.  Write  once 
read  many  times  media.  Very  new  technology. 

Advantages 

Large  established  networl<  of  subsaibers.  Relatively 
low  cost  for  usage.  Production  facilities  available 
through  the  cable  company. 

Able  to  serve  very  remote  areas.  Access  to  signal 
can  be  restricted.  If  access  is  bi-directional,  one 
connection  can  handle  audio,  video  and  data 
transmission.  Excellent  for  teleconferencing. 

Relative  to  cable,  has  a  large  transmission  area. 
Production  facilities  available. 

Advantages 

Low  cost  of  medium.  ReadA^/rite  capability.  Readily 
available.  Large  selection  of  materials.  Familiar  to 
most  individuals.  Long  recording  time.  4-6  hours. 

Random  access.  Handles  still  images  well.  Works 
well  with  computers.  Extremely  reliable  medium. 
No  degradation  of  image  with  usage.  Low  cost  of 
final  product. 

Random  access.  May  In  future  become  the  standard 
medium  for  computers,  audio  and  vkieo.  Gaining 
commercial  acceptance.  Handles  stills  well. 

1  Video 

Video  Transmission 

1  Description 

Cable  Television 

Satellite  Television 

Regular  Television 

(/) 
E 

■6 
o 

T3 
> 

1  Description 

Video  Tape 

Video  Disc 

CD-ROM,  CD/I 
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Jmited 

equires 

poor, 
a  large 

Can  be 

Umited  application  in  other  areas.  Generally  a  fairly 
expensive  input  option.  Functional  with  a  limited 
range  of  software. 

Ion. 
jpled 

1  Disadvantages 

Slow.  Hard  for  people  witfi  no  typing  skills. 

Not  wkJely  supported  on  some  computers.  I 
accuracy. 

Expensive  >$2000.00.  Limited  use  In  nwst 
situations. 

Expensive.  Technology  still  rudimentary.  R 
fast  processing  and  large  memory. 

Umited  software  available.  Technology  still 
Needs  to  be  trained  for  each  user.  Requires 
amount  of  memory  and  processing  power. 

Handles  video  images  as  stills. 

ader  technology.  Requires  punched  cards, 
touchy  over  time. 

Requires  additional  equipment  at  each  stati 
Provides  only  written  interaction  unless  coi 
with  audio  connection. 

Advantages 

computer.  Required  for  text  entry.  Standard 
equipment. 

Newer  technology.  Gained  wide  acceptance  recently. 
Reduces  the  level  of  skill  required  for  computer  use. 
Excellent  for  graphics  input. 

Allows  the  computer  to  capture  graphic  data. 
Resolution  of  300  dpi.  Good  for  desktop  publishing. 

Allow  reading  of  printed  material  into  the  computer. 

Allows  voice  control  of  the  computer. 

Allows  the  transfer  of  video  images  to  the  computer. 

Good  for  test  and  survey  result  compilations. 

Valuable  Input  devtee  for  CAD/CAM  work.  Can  be 
set  up  to  function  with  other  software. 

Allows  remote  black  board  type  interaction. 
Available  for  most  computers. 

1  active  area 

Iter 

ers 

I— 
o 

1  Computers 

Input  Devices 

1  Description 

Keyboard 

Mouse 

Graphic  Scanners 
Some  can  attach  to  F 

Optical  Character  Re 
As  above 

Voice  Input 

1  Video  Input  Devices 

Card  readers 

Digitizing  Tablets 
Foot  print  dependent 

Telewriter 
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>uter.  L( 
$1000 

)  same  1 
uHs  in  r 
inlcatioi 

Allows  direct  use  of  FAX  by  a  comF 
expensive  than  a  real  FAX  approx 

Allows  both  voice  and  data  over  th( 
line.  Leading  edge  technology.  Res 
costs  where  data  and  voice  commi 
required. 
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Disadvantages  | 

Not  as  good  for  graphic  images.  Color  can  attract  the 
attention  of  the  user  easier. 

More  expensive.  Can  have  poor  resolution  when 
used  for  text.  Harder  on  the  eyes.Generally  bulkier. 

Expensive.  May  require  extra  hardware  in  the 
computer. 

Expensive.  May  require  extra  hardware  and  memory 
in  the  computer. 

Very  expensive  >$1 800.00.  Currently  mainly 
available  In  the  Macintosh  environment.  Large 
footprint.  Requires  addltonal  extra  memory.  Cost- 
>$1 000.00.  Overhead  in  speed. 

Disadvantages  | 

Stow.  25-45  CPS.  Uses  ribbons.  Need  attachments  to 
use  standard  sheet  of  paper  without  hand  feeding.  No 
graphics  ability.  Old  technology.  Noisy. 

Extremely  slow.  Often  small  compatibilty 
problems.  Noisy. 

Poor  text  quality  in  low  end  models.  Must  purchase 
additional  attachment  to  use  sheets.  Noisy. 

More  expensive  >  $2500.00.  Supply  costs 
comparable  to  photo  copiers.  Limited  graphics 
without  additional  costs. 

Advantages 

Low  costs.  Possibly  easier  on  the  eyes.  Best  for 
word  processing,  business  applications  with  limited 
graphics. 

Better  for  attracting  attention.  Superior  for  graphic 
applications. 

Better  quality  Images.  Handles  text  and  graphics 
satisfactorily. 

Excellent  quality  Image.  Best  support  of  both  text  and 
graphics.  Many  come  with  monochrome  mode. 

Excellent  quality.  Large  size,  11"  by  17".  Large 
display  area.  Excellent  for  desktop  publishing  and 
graphics  work. 

Advantages 

High  quality  output.  Low  supply  cost.  Relatively 
inexpensive. 

High  quality  output.  Dual  purpose  machine.  Low 
supply  cost. 

Acceptable  text  quality  in  high  end  models. 
Fairly  high  speed.  Graphics  ability.  Can  print  color. 
Inexpensive.  Low  supply  costs.  Most  common  type 
of  printer. 

Excellent  quality  text.  Quiet  operation.  Uses 
standard  papers.  Fast  printing.  -800  cps. 

Monochrome  Monitors 
Basic  Shades:  Green  on  Biack,  Amber 
on  Black,  Black  on  White.  LCD  requires 
light  to  see  characters  on  screen. 

"3 

1  Computers 

Video  Screens 

1  Description 

1   FootDrint  -  Sits  on  computer 

Color  Monitors  -  Standard 
Footprint-  Sits  on  computer 

Color  Monitors  -  RGB 
Footprint  -  As  above 

High  resolution  RGB. 
Footprint  -  As  above 

Large  Screen  Monitors 
Footprint-  sit  beside  the  comp 

1  Printers 

1  Description 

DaisyWheel  Printers 

Typewriter  w/  communications 

Dot  Matrix 

Laser  Printers  -  Non  Postscrif 
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Disadvantages  | 

Easily  damaged.  Umited  Storage  (125k  -  ~1  meg. 
max.).  Old  technology.  Cumbersome  to  handle  and 
store. 

Still  susceptible  to  damage.  Umited  storage. 
Cumbersome  and  hard  to  handle  when  dealing 
with  large  amount  of  data 

Considerably  more  expensive  than  dsk  drives. 
Vulnerable  if  not  backed  up  regularly. 

Slow.  Sequential  access.  Not  usable  for  Interactive 
work. 

Only  available  as  a  read-only  or  write-once-read 
many  times  device.  Limited  amount  of  software 
in  this  format. 

Small  storage  capacity.  Expensive.  IHardware-based. 
Not  in  common  use.  Not  easily  copied. 

Sequential  access.  Extremely  slow.  Very  old 
technology.  Somewhat  cumbersome  to  work  with. 

Advantages 

In  extensive  use.  Portable.  Least  expensive  diskette 
medium.  Drives  are  inexpensive. 

In  extensive  use.  Portable.  Relatively  high  storage 
capacity  (400k  to  1.6  megabytes).  Protected  disk 
surface  for  easier  handling.  I^ost  current  diskette 
technology. 

Large  store  capacity  (20  to  300  megabytes).  Fast 
access.  May  allow  multiple  station  access. 

Large  Storage  Capacity.  Relaible  and  hard  to  damage 
media.  Excellent  backup  media.  Portable. 

Extremely  Large  storage  capacity  (400  to  1000 
megabytes.)  Fast  access.  Shared  storage  medium. 
Latest  technology.  Expected  life  of  10  years. 

Fast  storage.  Low  susceptibility  to  damage. 

Inexpensive  equipment  required.  Inexpensive 
medium. 

1  Disks) 

;es 

u 

-der 

1  Computers 

Storage  Devi( 

1  Description 

5  1/4-  Floppy  Disk< 
Usually  Internal 

3  1/2-  Diskette 

Winchester  Drives 
Same  as  Mac  Footi 

Tape  Drives 

CD  ROM 

ROM 

Mounted  internal 

Cassette  Tape 
Any  cassette  recoi 

Humanity 
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Disadvantages  | 

DO.  Uttle  educational  software. 

.imited  supply  of  educational 
ly  supported  than  8086 

hjcational  software.  Expensive. 

er  technology.  8/16  bit 

iy.8  bit  processor. 

igy.  Complex  to  operate.  Very 
tional  software.  Hard  to  find 

Expensive  >$8000.l 

Middle  cost  range.  L 
software.  Less  wide 
microprocessor. 

Limited  supply  of  ec 

Relatively  slow.  Old 
processor. 

Slow.  Old  technolos 

Mid-range  in  price. 

Out  of  date  technoic 
slow.  Umited  educai 
support. 

Advantages 

Fast  processing  time.  Most  current  technology. 
Supports  large  memories.  32  bit  processor. 

Weil  established.  Large  software  base. 
Supports  large  memory.  32  bit  processor. 

Fast  Processing  time.  Current  technology.  Supported 
by  a  variety  of  vendors.  Supports  large  memories. 

32  bit  processor. 

Large  Installed  base.  16  bit  processor.  Most  popular 
machine.  Many  manufacturers.  Inexpensive.  Large 
software  selection.  Reliable  and  easy  to  repair. 

Large  installed  base.  Largest  range  of  educational 
software.  Very  Inexpensive  machines.  Many 

repair. 

Revised  6502  processor.  Takes  advantage  of 
software  for  the  6502  Apple  //e's.  Faster  than 
6502  machines.  Relatively  current  technology. 

Large  installed  base.  Large  range  of  software.  Very 
inexpensive. 

1  Microcomputer  CPU's 

Motorola  68020  based  machines. 
Example:  Apple  Mac  11 

Motorola  68000 

Exarrple:  Apple  Macintosh.  Atari  ST 

)aqu  386. 
js  to  mention 

>eskpro, 
lerous  clones. 

dore  Pet, 

ate. 

1  Computers 

1  Description 

Intel  80386 

Example:  IBM  PS/2  80.  Comp 
and  other  clones  too  numeroi 

Intel  8086 

Examples  IBM  PC.  Compaq  [ 
Epson,  Radio  Shacl<  and  nurr 

Motorola  6502  family 
Examples:  Apple  //e,  Commo 
Atari  580 

Apple  65C02 
Example:  Apple  iIGS 

Intel  Z-80 

Example:  Osborne,  Kaypro,  ( 

{Humanity 
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APPENDIX  2  (continued) 


The  following  pages  provide  a  summary  in  support  of  the 
previous  cost  analysis.  The  most  important  aspect  of  these 
pages  is  the  distinction  made  between  the  total  Dollar 
requirement  ($1010.00/m2)  and  the  basic  requirement 
($687.00/m2  for  items  marked  *).  The  basic  requirement 
includes  those  elements  of  building  construction  that  it 
would  not  be  practical  to  exclude  at  the  time  when  the 
Distance  Education  Suite  is  constructed.  Other  elements 
could  be  included  later,  as  required. 
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BTY  Ltd.  Distance  Education  Suite  April/88 


*  SUMMARY 


$/m2 

4.00   Interior  Partitions 

60.00 

6.01    Floor  Finishes 

125.00 

6.02   Ceiling  Finishes 

25.00 

7.00   Fittings  and  Fixtures 

140.00 

8.01  Electrical 

240.00 

8.02  Mechanical 

42Q.QQ 

$1010.00/m2 

Basic  requirements 

$687.00/m2 

Humanity 
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BTV  Ltd.  Distance  Education  Suite  April/88 
4.00   Interior  Partitions 

*1 )     Extra  partitions  within  DES  area 


Quantity  Rate 


6/1.20=  7.20 
8.00 

15.20x2.00  30.40 

22.60  53  m2  40.00 

*2)     Miscellaneous  doors  2  No.  600.00 

*3)     Air-tight  entrance  door  1  No. 


*  $60.00/m2 


2120.00 
1200.00 

mm 

$4300.00 
71  m2 

$60.00/m2 


Humanity 
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BTY  Ltd.  Distance  Education  Suite  April/88 
*  Cost  Factors 

*3)     Flooring  (Pedestal) 

allow  $50.00 
(25.00) 

*4)     Ceiling  (upgrade  on  traditional) 
(T-bar  ceiling) 

allow  $45.00 
(20.00) 

*$125.00/m2 
*  $25.00/m2 


Quantity        Rate  $/m2 


$125.00 


$25.00 


Humanity 
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BTY  Ltd.  Distance  Education  Suite 
*  Cost  Factors/F  &  E 

*5)     Lockable  storage 

*6)     Miscellaneous  benches  etc. 
6/2.50 

*7)  Whiteboards 

(premium) 

8)  Blinds 

2/3.00  X  1 .50 

9)  Miscellaneous  Lighting 

*$121.00/m2 


April/88 

Quantity  Rate  $ 

2  No  800.00  1600.00 

10m  600.00  6000.00 

Allow  sum  1000.00 

9m2  70.00  630.00 

Allow  sum  770.00 

$1QQQQ.0Q 

71  m2 

$140.00m2 


Humanity 
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BTY  Ltd.  Distance  Education  Suite  April/88 
*  Cost  Factors 

Electrical  (6  stations) 
*Electrical  motor  control  @  A/C  unit 

*UPS  -  5kVA  with  feeders 

*lntrusion  alarm  (per  door) 

Fire  alarm  interface 

Smoke  detectors 

*Outlets  (per  workstation) 
•Telephone 
•Power 

•Isolated  power 

*Wall  mounted  raceways 

*Main  power  panel  with  isolated 
grand  bus  &  feeders 

*Laboratory  (experience  area)  power 
Master  control  switching  (per  stn.) 

*Telephone  main  feed  to  electrical  room 

*Parabolic  diffusers  (per  stn.) 

*Stepped  full  spectrum  fluorescents 
(per  stn.)  $88.00 
$105.00 

Task  lighting  &  switching  (per  stn.) 


Quantity 


5.15 


35.00 
68.00 
55.00 


80.00 

193.00 
130.00 


Rate 


670.00 


$159.00/m2 


800.00 
1100.00 
500.00 
600.00 
365.00 


210.00 
288.00 
330.00 

1200.00 


2300.00 

400.00 
4020.00 

2500.00 

480.00 


1158.00 
780.00 

m 

$17000.00 
71  m2 

$240.00/m2 


Humanity 
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BTY  Ltd.  Distance  Education  Suite  April/88 
Mechanical 


*EIectronic  air  filtration 
based  on  1 000  cfm 

Separate  heat  &  vent  system 
independent  from  the  main 
building 


*Air  conditioning 


Fire  protection 


Laboratory  area 
*(incl.  1  fixture/lab) 

Control  monitoring 

*$197,00/m2 


equipment 
distribution 


Quantity 

$1 .20  per  cfm 

$3.25  per  cfm 
$4.00 

($43.00/m2) 


Rate 


packaged  A/C  unit 

approx.  5  to  8  tons    $2000.00  per  ton 


halon  system 
smoke  isolation 
(ventilation) 


($105/m2) 
$1.00  ft3 

$1500.00 


plumbing  (approx.  10  No.  gas  &  water  outlets) 
ventilation  (exhaust  requirement) 

$1000.00 


$ 

1000.00 


3000.00 
3000.00 

8000.00 
7500.00 

1500.00 


3000.00 
2000.00 

1000.00 
$3QQQQ.QQ 


$420.00/m2 


Humanity 


N.L.C.  -  B.N.C. 
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